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1.

Introduction

The Region of Peel has been monitoring its stormwater facilities so that the performance of each facility
can be understood and tracked over time. Stormwater facilities are designed according to standards of the
day but monitoring will reveal if the facility is meeting the targets set during design for pollutant removal,
extended detention and quantity control. This report will look at one facility owned and operated by the
Region of Peel at the northeast corner of Mayfield Road and Kennedy Road.

The Kennedy Road Stormwater Management Facility has had a monitoring program on this facility and
two others under its jurisdiction from December 2014 onwards. Calder Engineering was retained by the
Region of Peel to provide the equipment, collect the results and provide an analysis of the data collected.
The collected data and analysis has revealed that the Kennedy Facility experiences some shortfalls in
water quality control for relatively minor storm events.

The Region of Peel retained GHD Limited to perform a Class Environmental Assessment to review the
pond and determine what actions are required if any to improve the conveyance and stormwater quality
control treatment of the Mayfield Road and Kennedy Road drainage. Other design parameters that the
Region of Peel has requested be investigated with the design alternatives is to improve the ease and
efficiency of pond maintenance. Given the above criteria, some possible design changes would include
altering to the pond inlet and outlet, and changing the pond configuration/layout. There is also the
possibility of the addition of supplemental infrastructure or changing the primary means of treatment. All of
these items will be investigated and a best alternative solution selected to meet the criteria.

The following report includes a summary of a field inspection, proposed rehabilitation alternatives, a
hydrologic/hydraulic review of the facility and the conclusion/recommendations based on the above
analysis.

Reports and documents utilized in the preparation of this review include the following:

e Stormwater Management Design Brief, prepared by Stantec Consulting Ltd., December 7, 2007

e Stormwater Management Facility Monitoring Dec 2014 to Feb 2016 Report, prepared by Calder
Engineering Ltd., March 2016

e Stormwater Management Planning and Design Manual, prepared by the Ministry of the
Environment, March 2003
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Class Environmental Assessment

The original design parameters anticipated that the works that would be required to complete the
facility improvements would be classified as a Class ‘B’ Environmental Assessment(EA) process.
Upon review of the requirements and issues associated with the facility, it was determined that the
proposed works can be classified as a Class ‘A+’ EA process. The Class ‘A+’ plus provides for less
sensitive work that is deemed as a pre-approved standard municipal project, and does not require
the purchase of the additional lands. Through examination of property constraints and servicing
constraints, the anticipated solutions to augment the facility did not project passed the limits of a
Class ‘A+’ EA scenario. The possible solutions to improve the performance of the facility did not
necessitate the purchase of additional lands and fell within standard Municipal works. As such, the
design of the facility improvements was determined to fall under a typically engineering design
project. The Class ‘A+’ EA designation will require the Region of Peel to provide public notice of the
works prior to commencing construction.
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Existing Conditions

The Kennedy Stormwater Management Facility is located on the northeast corner of the intersection
of Mayfield Road and Kennedy Road in the Town of Caledon, Region of Peel. The pond is located
on Region of Peel property, with Kennedy Road to the west, Mayfield Road to the south, and private
property to the east and north. Although the area to the east is private property, the area is
considered Provincial Significant Wetland which cannot be developed. The location of the SWM
Facility is illustrated on Figure 3.1.
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Figure 3.1 Site Location Plan

A site walk was conducted on October 26, 2016, with GHD staff and Region of Peel staff present.
Different aspects of the pond were investigated including the part of the outfall structure, inlet
structure, forebay, pond banks, and the condition of the pond vegetation. The visual inspection
identified sediment accumulation within the forebay near the storm sewer inlet. Vegetation had
begun to creep into the sewer outfall rip-rap, collecting miscellaneous garbage as well. Upon
examination of the outlet structure, it was found that the water level was approximately halfway up
the lower control orifice. This may have been due to a small storm event that occurred the day prior
to the visit.
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Figure 3.3 Outlet Structure - Looking Southwest

3.1 Original Design

The original pond was designed and constructed as a Wetland SWM Facility as per the Stormwater
Management Design Brief, prepared by Stantec Consulting Ltd. The design of the pond
commenced in 2007 with finalized drawings and construction occurring in 2009. Based on the
original design, the SWM Facility was designed to provide the stormwater quality and quantity
controls for approximately 10.59ha of road allowance and field area, prior to being released along
the facility’s east banks and flowing to the existing wetland. Some characteristics of the original
pond design are as follow:

718m* permanent pool

1902m?* extended detention Erosion Control Volume

0.3m pond depth in main cell

1.5m deep sediment forebay
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Other design characteristics can be found in the original report, attached in Appendix F.
Stormwater quality design characteristics are discussed further in Section 4.1.3.

3.2 SWM Facility Monitoring and Bathometric Survey

3.2.1 Performance Monitoring

In accordance with the original Environmental Compliance Approval provided by the Ministry of
Environment, the Region of Peel obtained the services of an engineering consultant to monitor the
performance of the SWM Facility. Calder Engineering Ltd. performed the monitoring from December
2014 to February 2016. Water samples were taken from the pond outlet during 5 significant storm
events from March 2015 to August 2015. The results found that during 3 different occasions, the
Total Suspended Solids (TSS) exceeding the Region of Peel's storm sewer by-law criteria. The
remaining storms were below the required level.

The Ministry of Environment(MOE) Stormwater Management Planning and Design Manual does not
have requirements for a specific TSS level. The MOE criteria for stormwater management facility
design is for the facility to remove a percentage of TSS during any given storm event. As the
monitoring program did not include the incoming TSS content, confirmation of compliance with MOE
criteria was not possible. It is noted that construction activities were continued along Mayfield Road
and Kennedy Road throughout 2015 and into 2016. Although it is not known for certain, there is a
high likelihood that the increased TSS levels may have been the result of higher levels of road
sediment from construction activities.

3.2.2 Bathometric Survey

To understand the performance of the facility, a bathometric survey was completed to determine the
accumulation of sediment over the lifespan of the facility. It is our understanding that the pond has
not been serviced since initial construction. The bathometric survey found that the volume within the
pond is approximately 860m°, providing a surplus of permanent pool volume when compared to the
original design. Based on this information, the existing pond has the required volume to continue to
perform in accordance with Stormwater Management Planning and Design Manual.
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Rehabilitation & Retrofit Options

The Region of Peel’s initiative for the review of the existing infrastructure had two primary reasons.
The first goal was to improve the performance of the existing facility in providing stormwater quality
controls, and the second was to provide a more efficient means of maintaining the facility, both in
terms of cost and execution. Several options were considered as potential solutions in meeting
these objections and are outlined below.

4.1 Maintain Current Pond

The results of the monitoring program by Calder Engineering Ltd. identifies that the TSS leaving the
pond exceeds the Regional sewer by-law during 3 of the 5 severe storm events. With construction
occurring along Mayfield Road and Kennedy Road throughout 2015, the high TSS identified for
these storms may have been caused by construction sediment transportation. The MOE TSS
removal guidelines are intended for anticipated use and do not account for constant construction
within the area. It is anticipated that TSS levels will be significantly reduced once the road
construction has been finalized.

The high concentrations of Manganese were fairly constant throughout the monitoring period. This
may be attributed to the construction equipment within the area. The MOE Stormwater Design
Guideline does not specify any limits with regards to Manganese content in stormwater runoff.

The sediment accumulation within the pond has also been identified. Based on the bathometric
survey, the sediment forebay has accumulated between 0.2m and 0.3m of sediment. The pond has
a surplus of permanent pool volume and the accumulated sediment in the forebay does not exceed
the 0.5m recommend in the original report prepared by Stantec Consulting Ltd.; therefore, the pond
does not required sediment removal at this time.

In light of the above, the pond performance is in general conformance with the MOE guidelines and
is providing adequate stormwater quality controls. While this solution is the most cost effective, it
does not address the Region of Peel's concerns with regards to ease of maintenance and the
Region’s concerns with regards the permit process and high costs associated with the removal of
sediment from the forebay.

4.2 Supplemental Treatment Prior to Pond Inlet

One of the options for improving the efficiency of sediment removal from the pond was to provide
supplemental treatment of stormwater flows prior to being discharge to the facility. This included the
possibility of installing an oil/grit separator manhole on the inlet pipe. There is adequate area within
the SWM Facility property to provide such a manhole. Currently, the maintenance path for the
facility is located on Kennedy Road and accesses the forebay from the north. A new maintenance
path would be required from Mayfield Road to service an oil/grit separator manhole upstream of the
pond inlet. It is not recommended to provide infiltration or bioretention treatments prior to the SWM
facility, as the sediment would begin to clog these features quickly, resulting in their performance
being reduced and replacement required frequently and at great cost.
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4.3 Supplemental Treatment at Pond Outfall

In addition to supplemental stormwater treatment at the Facility inlet, supplemental treatment at the
pond outlet was also suggested as a possible solution to enhance the quality of stormwater being
drained by the Mayfield Road/Kennedy Road storm sewer system. There is limited space between
the pond outlet structure and the PSW limits located east of the facility. The discharge location of
the outfall is currently located within the PSW setback limits and it isn't recommended that the
supplement infrastructure be located in this area. If the infrastructure was located in this area it
would disturb the existing wetland vegetation and would also require more frequent maintenance
access, which is not desired considering the potential ecological impacts. This would limit the
possibilities of supplemental treatment to within the pond banks/maintenance path. Possible
solutions for supplemental treatment would be an oil/grit separator manhole, jellyfish filter manhole,
or an infiltration gallery. This location is not ideal for infiltration due to the high groundwater
elevation from the pond and adjacent wetland. The concern with the oil/grit separator manhole or
jellyfish solution is similar to the concerns with regards to maintaining the facility in its current
conditions. The majority of sediment will be treated by and accumulate within the SWM Facility prior
to being treated by the oil/grit separator manhole at the outfall. The Region of Peel will still have the
concerns with regards to ease of maintenance within the pond including the permitting process and
high costs associated with the removal of sediment from the forebay.

4.4 SWM Facility Modification

The Region of Peel suggested the use of a new stormwater treatment product to be used within the
existing facility. SWM Shield is a submerged concrete box culvert designed to intercept storm sewer
discharge at the pond inlet. Stormwater is conveyed over a series of grates on the top of the culvert,
slowing the discharge down and allowing the sediment to accumulate within the submerged box
culvert. The product is promoted as simulating the performance of the typical sediment forebay
required in SWM Wet Pond and Wetland designs. The product is meant to have a maintenance
access path constructed adjacent to, and along the length of the culvert to allow for vac-truck
access in cleaning out the culvert chambers. The above retrofit scenario would have a high upfront
cost associated with the installation of the SWM Shield Product and reconfiguration of the sediment
forebay area, but the product would achieve the Region’s objective of providing a solution for the
cost and ease of future maintenance. Due to the new technology being proposed and limited data
about the product available, a monitoring program would be required to ensure proper stormwater
treatment is being provided by the facility.
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Proposed Pond Design

After evaluation of the available options noted is Section 3, and through conversations with the
Region of Peel, it was decided that the preferred solution would be the retrofit of the existing facility
to include the SWM Shield product. Although there are higher installation costs associated with
using the product, the Region of Peel believes the ease of maintenance, the reduction in
maintenance costs, and the lengthened service period between pond excavation requirements,
provides sufficient benefits to offset the initial cost. The product will be included to supplement the
function of a typical forebay. The remainder of the pond will be designed in accordance with the
MOE Stormwater Management Plan & Design Guidelines. The parameters of the proposed pond
retrofit are explored below.

5.1 Stormwater Management Quality Controls

The original design of the Kennedy SWM Facility was to provide an ‘Enhanced Level’ of stormwater
quality controls for the runoff coming from Mayfield Road and Kennedy Road. The proposed pond is
to maintain the ‘Enhanced Level’ of controls with the proposed facility retrofit. The following Section
will outline how the proposed changes to the facility will maintain the Enhance Level of stormwater
quality controls.

5.1.1 Tributary Area

To appropriately size the SWM Shield product and confirm the facility complies with the MOE
Stormwater Management Plan & Design Guidelines, a review of the tributary area contributing
drainage to the facility was completed. The original design of the facility accounted for a drainage
area of approximately 10.59ha, and a 41% percent ratio of impervious surface. GHD examined the
available GIS mapping for the area and examined the Region of Peel plan and profile drawings for
Mayfield Road, and established a contributing drainage area for pond sizing of 9.76 ha with an
imperious surface ratio of 45%. Tabulated below is a comparison of the pond design parameters for
the original drainage area, and proposed drainage area.

Table 5.1 Drainage Area for Pond Volumetric Calculations

Drainage Area (ha) Percent Impervious

Original 10.59 41
Proposed 9.76 45

As reported above, it can be seen that the contributing drainage area has changed from the original
design of the facility. For comparison, the original drainage scheme prepared by Stantec Consulting
Ltd. has been included in the background data(Appendix F) and the update drainage scheme by
GHD has been attached as Figure 5.1. During the original design, undeveloped areas northwest of
the Kennedy and Mayfield intersection drained southeast to the Kennedy SWM Facility. This land
has since been developed and no longer contributes drainage to the Kennedy facility. With the
acquisition of updated contour mapping, the contributing areas from the agricultural and park lands
have been updated as well. Also of note, is the change in contributing drainage from Kennedy
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Road. The Town of Caledon has urbanized Kennedy Road north to the overpass located at
Highway No. 410. Although they designed the minor system to take 0.53 ha of drainage west, the
major flows from this area continue south, and contribute to the Kennedy SWM Facility. Due to the
changes in the drainage area, and the addition of the proposed SWM Shield product changing the
geometry and volume characteristics of the pond, the permanent pool within the facility will require a
review to ensure the pond volumes maintain compliance with MOE guidelines.

5.1.2 Extended Detention

Having confirmed the SWM Facility’s service area, a review was completed to ensure the SWM
Facility physical characteristics were in conformance with MOE Criteria. Tabulated below is a
comparison of pond storage requirements based on the original design and the new drainage area.

Table 5.2 Pond Volume Requirements

Design Drainage Percent Permanent Pool Quality Erosion Control
Scenario | Area- Imperviou | Requirements Control Extended
Quality 5 3 3, | Volume Detention
Storm (ha) WelTE ) (ms) Vqume*(mS)
48 508

Original 10.59 41 423 1058
Drainage

Area

Existing - - - 860 - 1072
Pond

Volumes

Proposed 9.76 45 52 509 390 1392*
Drainage

Area

Proposed - - - 880 1486
Pond

Volumes

e  *Refer to calculations in Appendix ‘A”

The SWMP Manual states that the extended detention storage is based on the greater of 40m°ha
or the storage volume required to retain the runoff from the 25 mm storm for 24 to 48 hours. The
original design objective of the facility was for a 48 hour drawdown time which will be maintained
with the proposed retrofit. The computer program Visual Otthymo 3.0 was utilized in performing the
hydrologic modelling of the watershed and establish the recalculated runoff from the 25 mm, 4 hour
Chicago rainfall event. The required extended detention storage based on the runoff volume
detained for 48 hours was determined to be approximately 1392 m? (refer to Appendix A). The
runoff volume from the erosion control event was found to exceed the quality control objective of
40m®/ha, therefore the erosion control storage volume of 1392 m? will be used in the design of the
facility. A copy of the model schematic and the output file are included in Appendix B. The
hydrologic model is also available in digital format on CD (rear pocket).

The extended detention outflow control device will consist of a 100mm diameter orifice located
within a control manhole at the outlet from the facility(MH 1). The orifice will have an invert elevation
of 255.55 m and will provide outlet control for the extended detention portion of the total storage.
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Drawing 11129100-SWM-202 (rear pocket) shows the control manhole details. This outlet design
will provide a detention time of 48 hours, based on a storage volume of approximately 1484 m® ata
water elevation of 256.15m. Refer to Appendix A for the stage-storage-discharge information for
the orifice and the detention time calculations. Aggressiveness

5.1.3 Pond Characteristics

The existing facility was constructed as a wetland facility with a 1.5m deep sediment forebay at the
southeast limits and 0.3m deep mail cell. The as-built pond characteristics are described below:

e 5:1 slope embankments above the permanent pool elevation(PPE)
e 4:1 slope embankments below the PPE

e PPE of elevation of 255.55m

¢ PPE volume of 862m°

e Erosion Control Elevation of 256.00m

e Quality Control/Erosion Control Pool volume of m®
e 48 hour drawdown time for 25mm storm event

e Hickenbottom outlet structure

e 4:1 pond length to width ratio

e Retaining walls along pond east and west bank

e Geosynthetic Clay liner *

e Construction vehicle access along the north and east banks

The original design of the pond is illustrated on Drawing 41328-D prepared by Stantec Consulting
Ltd. and is included with the background information attached in Appendix F.

The introduction of the SWM Shield product changes the physical characteristics of the pond. The
SWM Shield product essential performs the function of the sediment forebay; however, the
continued presence of the forebay is recommended to provide a deep area in which the velocity of
the incoming sewer flows can continue to be reduced a further promote the settling of sediment. To
accommodate the SWM Shield product, a second pond maintenance path has been introduced
from Mayfield Road. The maintenance path will be located along the east pond bank near the inlet
headwall. This will allow for access adjacent to the SWMShield product for the regular maintenance.

In addition to the SWM Shield product, there are other modifications to the pond that are proposed
to improve the quality control efficiency. It is proposed that the hickenbottom outlet structure be
removed and a new outlet structure installed. The stormwater flow control components are
proposed to be installed within a maintenance manhole outside the pond, on top of the pond banks.
It will allow for easier access for maintenance equipment and personal. A storm sewer headwall will
be introduced within the pond to convey flows to a sump within the control manhole. A rock check
dam is proposed to surround the outlet sewer to reduce the velocity of the pond flows and help
minimize the conveyance of any remaining sediment.
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Efforts have been made to maintain the existing characteristics of the wetland main cell and
portions of the forebay. This will assist in minimizing disturbance to the existing pond vegetation.
The majority of disturbance will occur within the forebay area and the pond outlet structure. The
proposed pond characteristics are summarized below:

e 3:1 slope embankments above the permanent pool elevation(PPE)
e 5:1 slope embankments below the PPE

e PPE of elevation of 255.55m

¢ PPE volume of 880m°

e Erosion Control Elevation of 256.15m

e Quality Control/Erosion Control Pool volume of 1484m°

e 48 hour drawdown time for 25mm storm event

e 4:1 Pond length to width ratio

e Outlet headwall with grate and rock check dam

¢ Retaining walls along pond east and west banks

e Geosynthetic Clay liner

e SWM Shield stormwater quality control product at pond inlet
¢ New construction vehicle access path at facility south banks

e Construction vehicle access at north banks to remain

The proposed pond layout is illustrated in Drawings 11129100-SWM-201 appended at the end of
this report.

5.1.4 SWM Shield

The SWM Shield product is a submerged concrete structure that assists in the reduction in
incoming flow velocity. The grates on the structure surface encourage the slowing of flows and
settling of sediment into the still waters of the submerged storage tank. Based on the SWM Shield
design parameters provided by the product designer, the product is to be sized with 2m? of SWM
Shield surface area for every hectare of drainage area contributing to the facility(with a 50%
impervious coefficient). With approximately 9.76ha of drainage and an impervious ratio of 45%, the
required product surface area is approximately 19.5m?. The proposed unit is to be a 3.0m wide
product with a grated section 6.7m long, providing a surface area 20.1m2. The product depth is to
be 2.4m, to allow for increased settlement of sediment and to provide an increased timeframe
between maintenance periods. The SWM Shield characteristics are summarized below:

5.2 Stormwater Quantity Controls

The pond currently outfalls to the adjacent wetlands through a gabion basket flow spreader. The
gabion basket is located below grade with water rising through the gabion basket and dispersing
once the water level reaches the surface. Quantity control objectives were established by Stantec
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Consulting Ltd. that the discharge from the Kennedy SWM facility was to be control to pre-
development conditions for the 2 though 100 year storm event. Tabulated below are the pre-
development peak flow design objectives as established in the original design:

Table 5.3 Original Peak Flows

Return Period Peak FIow(mS/s)
Storm Event(yr)

2 0.25
5 0.44
10 0.58
25 0.77
50 0.92
100 1.07
Regional 1.44

To provide the required quantity controls, a control weir is proposed in the control manhole. The
control weir will act in addition to the 100mm quality control orifice specified in Section 4.1.2. The
base of the proposed weir will be set at the extended detention elevation of 259.55m established as
part of the quality control objectives. The control weir will have a width of 0.35m and allow for the
release of stormwater for minor storm events which exceed the 25mm storm. The limited space
available to construct the original pond restricted the ability to control post-development flows within
the minor sewer discharge system. An embankment control weir was designed as part of the
original pond for more severe storm events, as opposed to the more typical use as an emergency
overflow spillway. The area constraints remain for the proposed design and the embankment weir
will continue to be used. The combination of the 3 control structures will support a gradual increase
in the discharge from the pond and will limit the post-development peak flows to the pre-
development levels.

The computer program Visual Otthymo 3.0 was used to simulate the tributary drainage areas and
attenuation characteristics of the facility. The STANDHYD subroutine was used to simulate the
urban drainage areas contributing to the stormwater facility and the NASHYD subroutine to simulate
the rural fields bypassing the pond. The ROUTE RESERVOIR subroutine was used to simulate the
performance of the control structures and the attenuation volume of the pond Tabulated below is a
comparison of the pre-development peak flows and new peak flows from the revised quantity
controls configuration..

Table 5.4 Proposed Peak Flows

Return Period Original Pre- Revised Peak Attenuation Pond Water

Storm Event(yr) Development FIows(mS/s) Vqume(m3) Surface
Peak Flows(m®/s) Elevation(m)

5 0.44 0.17 2147 256.38

10 0.58 0.29 2272 256.40

25 0.77 0.44 2429 256.45

50 0.92 0.57 2535 256.49
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Table 5.4 Proposed Peak Flows

Return Period Original Pre- Revised Peak Attenuation Pond Water

Storm Event(yr) Development FIows(m?’/S) Vqume(m3) Surface
Peak FIows(m3/s) Elevation(m)

100 1.07 0.74 2677 256.53

As reported above, the post-development peak flows for the proposed pond retrofit are below the
pre-development levels; therefore, no adverse effect is anticipated from the proposed pond retrofit.
Details for the revised outfall structures are illustrated on drawings 11129100-SWM-202, attached

at the end of this report.
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Landscaping

The existing vegetation included within the facility is consistent with the original design. It was
evident that Typha plants had moved into the facility and occupied much of the pond shoreline. The
proposed facility retrofit will introduce more maintenance pathway and disturb the eastern and west
pond banks. It is proposed that areas disturb for grading be restored with similar plan species. An
ecological review of the ponds was completed as part of the pond review and found that there is no
significant plant or wildlife species within the facility and there should be no issues with the
proposed retrofit. A Ecological Impact Memo has been completed and parameters have been
specified to minimize impact as the local wildlife. The Ecological Impact memo is included in
Appendix D.
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Temporary Erosion and Sediment Controls

During the construction process, the removal of vegetation and moving of dirt was the potential to
transport sediment downstream. Temporary sediment controls will be put in place to assist in
preventing the transportation of sediment. Typical erosion and sediment control methods will be
implemented around the work site. This would include such items as the installation of perimeter
enviro fence around the work area, installation of silt sacs on local catchbasins, the use of a
construction vehicle mudmat for site access, and the inclusion of a dust control/street sweeping
program. Another control feature also proposed is a temporary bulkhead within the outfall manhole.
The construction process will also be examined to determine an efficient means to provide controls.
The temporary erosion control details and notes are included on the Erosion and Sediment Control
Plan, Dwg 11129100-ES-201, attached at the end of this report.
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Maintenance

As with all end of pipe SWM solutions, the wetland facility requires maintenance to ensure
continued performance and sediment removal rates. Although the SWM Shield product has been
included within the facility, there will be continued maintenance procedures which will be required
for the facility. A maintenance manual has been provided in Appendix E, outlining the various items
that will require attention, the frequency in which they should be attended, and estimated costs.
Maintenance requires for the SWM Shield product are also included within the manual.

GHD | Kennedy Pond SWM Facility Retrofit | 11129100 | Page 16



[]

Conclusions

The above report examined the existing Kennedy Wetland Stormwater Management Facility to
determine if the pond is providing adequate stormwater quality controls, and whether the pond can
be updated to provide a more efficient means of maintenance. Based on the information provided, it
appears the pond is providing adequate stormwater quality controls in conformance with the MOE
Stormwater Management Guidelines; however, more suitable options are available to improve the
efficiency of pond maintenance. The investigation resulted in a new pond layout to allow for the
Region of Peel to have a more proficient means of access in the removal of sediment and
maintenance of infrastructure. The findings of the study are summarized as follows:

e The redesigned pond will provide a permanent pool volume in accordance with MOE
requirements for an ‘Enhanced’ level of stormwater quality control;

e  The runoff from the 25mm rainfall event will be detained within the SWM facility for a minimum
of 48 hours to provide extended detention control;

s The SWM Shield product will be installed to complement the sediment forebay, a high
percentage of sediment entering the facility;

¢ A relocated outfall structure will allow for ease of access to the pond control infrastructure

e The retrofit works were limited to the forebay and outlet of the pond to help minimize
disturbance to established plant life;

e A maintenance manual has been provided to assist the Region of Peel in establishing the
frequency and costs to sustain the facility

We trust the above review and recommendations of the Region of Peel's existing Kennedy
Stormwater Management Facility is sufficient for the Region of Peel to move forward with the
construction of the proposed infrastructure improvements. Should there be any questions with
regards to this review, please contact our office.

Respectfully submitted,
GHD

- Lﬁg{///t__

aren Edginton, P.Eng.

Water Resources Manager

antomasi, P.Eng.
Water Resource Engineer
905 429 5053 __

J. A, IANTOMAS)

100160757
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Appendix A

SWM Facility Sizing Calculations
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Project Name

KENNEDY POND RETROFIT

CALCULATIONS

Prepared by SS
Checked by JI

Project No. 11129100

Subject Permanent Pool Volume Calculation
ID DESCRIPTION AREA % IMPERV AC
110 Mayfield - East of Pond 2.89 50% 1.445
120 Mayfield - Road 1.49 88% 1.3112
140 Kennedy Road 2.2 75% 1.65
150 SE Subdivision & Agricultural 3.18 0% 0

Total 9.76 45% 4.4062

! As per the Stormwater Management Planning and Design Manual, Ministry of the Environment,

March 2003

* Drainage from Major System Only

Criteria: 80% T.S.S Removal
Area: 9.76
Imperviousness: 45%

ha

Permanent Pool Volume™ = (92m®ha - 40 m%/ha) x Area

= 509

m3

G:\111\11129100\Technical\Water Resources\Spreadsheets\111-29100 - Outlet Design-Kennedy Rev May 20171.xIsx

7/27/2017
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Project Name

CALCULATIONS

Prepared by SS
Checked by JI

KENNEDY POND RETROFIT

Project No. 11129100
Subject Extended Detention Calculations
ID DESCRIPTION AREA % IMPERV AC
110 Mayfield - East of Pond 2.89 50% 1.445
120 Mayfield - Road 1.49 88% 1.3112
140 Kennedy Road 2.2 75% 1.65
150 SE Subdivision & Agricultural 3.18 0% 0
130* Pond 0.53 35% 0.1855
160** Kenendy Road 0.54 75% 0.405
10.83 46% 4.9967

*Pond drainage area not included in quality control

**Major Flow Only

Criteria: 25mm event over 48 hours
Area: 10.83 ha Site Area (From Visual Otthymo)

Runoff Volume = 13.53 mm (From Visual Otthymo)

Ext. Det. Volume

135.3 m®/ha

Runoff Volume x Area
1465 m?®

Qpeak = Ext. Det Volume / Duration

Qpeak(24h) = 0.017 m®/s

G:\111\11129100\Technical\Water Resources\Spreadsheets\111-29100 - Outlet Design-Kennedy Rev May 20171.xIsx

7/27/2017
Page 4 of 14



CALCULATIONS

Prepared by SS
Checked by JI

Project Name KENNEDY POND RETROFIT

Project No. 11129100
Subject SWM Facility Stage-Volume Information
Elevation (m) Depth (m) Surface Area (m?)| Incr. Area (m?)
Depth Increment (m) 0.05 254.00 0 104 7.4
Perm. Pool Vol. Req'd (m?) 509 254.25 0.3 141 8.6
Permanent Pool Elevation (m) 255.55 254.50 0.5 184 9.6
Permanent Pool Vol. (m?) 880.42 254.75 0.8 232 13.6
Bottom of Main Cell (m) 255.25 255.00 1.0 300 196.2
Permanent Pool Depth (m) 0.30 255.25 1.3 1281 120.8
Bottom of Pond (m) 254.00 255.55 1.6 2006 100.0
Max. Pond Elevation (m) 256.90 255.70 1.7 2306 60.6
Max Active Storage (m°) 3876 256.00 2.0 2670 721
256.50 25 3391 85.1
256.90 2.9 4072 85.1
Elevation Depth Artza Incr. Vc;lume Cum. V?Iume E;:I'u[::;' \S,t;::f:g:
(m) (m) (m?) (m°) (m°) () (m)
254.00 104
254.05 0.05 111 5 5
254.10 0.10 119 6 11
254.15 0.15 126 6 17
254.20 0.20 134 6 24
254.25 0.25 141 7 31
254.30 0.30 150 7 38
254.35 0.35 158 8 46
254.40 0.40 167 8 54
254.45 0.45 175 9 62
254.50 0.50 184 9 71
254.55 0.55 194 9 81
254.60 0.60 203 10 91
254.65 0.65 213 10 101
254.70 0.70 222 11 112
254.75 0.75 232 11 123
254.80 0.80 246 12 135
254.85 0.85 259 13 148
254.90 0.90 273 13 161
254.95 0.95 286 14 175
255.00 1.00 300 15 190
255.05 1.05 496 20 210
255.10 1.10 692 30 239
255.15 1.15 889 40 279
255.20 1.20 1085 49 328
255.25 1.25 1281 59 387

G:\111\11129100\Technica\Water Resources\Spreadsheets\111-29100 - Outlet Design-Kennedy

3/14/2017
Page 1 of 2
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255.30

CALCULATIONS

Prepared by SS
Checked by JI

1.30 67 454

1402

s | w0 | e | o | oer ||
I T R T A - e
s | e | oo | o | e | e ||
s | oo | oae | e | s | o |
w0 | aw | o | owo | s |
T T T T A T - -
e | 2w | own | o | e | oo |

256.10

256.20

256.30

256.40

256.50

256.60

256.70

256.80

256.90

a0 | o | e | oz | s |

201 4958 4078 2612

2.90 4072
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Project Name KENNEDY POND RETROFIT

Project No.
Subject

CALCULATIONS

P

repared by SS
Checked by JI

11129100

Outlet Design

Incremental Depth(m) =|

0.05

G:\111\11129100\Technical\Water Resources\Spreadsheets\111-29100 - Outlet Design-Kennedy Rev May 20171

5/23/2017
Page 1 of 1

Orifice: Q=CA(2gH)"** Weir: Q=2/3*Cd*(2*g)*0.5*L*HA3/2 Extended Detention
Orifice 1 Orifice 2 Weir 1 Weir2 | Volume Required (m®) = 1465
Contraction coeff, C= 0.62 0.62 Length (m)= 0.35 3.00 Detention Time (hr)= 55
Orifice Diameter (mm) = 100.0 Coef.Cy = 0.62 0.62 Depth (m)= 0.60
Area of Orifice(m?), A=| 0.0079 Rect'lr (y/n) = y y EL (m)=| 256.15
Horizontal Orifice (y/n) n n Crest Hght (m)= 0.60 0.60 Max.Qrel (m*/s)= 0.016
Invert 1 (m)=| 255.55 Crest EL (m)= 256.15 256.30 Volume Available(m?)= 1486
N.W.L./Inlet Elevation (m) =| 255.55
El‘glaatteign Depth Head 1 Orifice 1 Q Head 2 Orifice 2 Q Wei;1 Q Wei; 2Q Tot;al Q SI;t:x;e
(m) (m) (m) (s) (m) (s) (m°/s) (m°/s) (m’/s) (md)
255.55
255.60 0.05 103
255.65 0.10 0.05 4.82 0.005 211
255.70 0.15 0.10 6.82 0.007 323
255.75 0.20 0.15 8.35 0.008 440
255.80 0.25 0.20 9.65 0.010 560
255.85 0.30 0.25 10.78 0.011 683
255.90 0.35 0.30 11.81 0.012 809
255.95 0.40 0.35 12.76 0.013 938
256.00 0.45 0.40 13.64 0.014 1070
256.05 0.50 0.45 14.47 0.014 1205
256.10 0.55 0.50 15.25 0.015 1344
256.15 0.60 0.55 16.00 0.016 1486
256.20 0.65 0.60 16.71 0.005 0.022 1633
256.25 0.70 0.65 17.39 0.015 0.032 1782
256.30 0.75 0.70 18.05 0.029 0.047 1936
256.35 0.80 0.75 18.68 0.045 0.061 0.125 2093
256.40 0.85 0.80 19.29 0.064 0.174 0.257 2253
256.45 0.90 0.85 19.89 0.085 0.319 0.424 2417
256.50 0.95 0.90 20.46 0.109 0.491 0.620 2585
256.55 1.00 0.95 21.02 0.134 0.686 0.841 2757
256.60 1.05 1.00 21.57 0.161 0.902 1.085 2933
256.65 1.10 1.05 22.10 0.190 1.137 1.349 3113
256.70 1.15 1.10 22.62 0.221 1.389 1.633 3297
256.75 1.20 1.15 23.13 0.254 1.657 1.934 3486
256.80 1.25 1.20 23.63 0.288 1.941 2.253 3679
256.85 1.30 1.25 2411 0.324 2.239 2.588 3876
256.90 1.35 1.30 24.59 0.362 2.552 2.938 4078




P CALCULATIONS
- Prepared by SS

Checked by JI

Project Name KENNEDY POND RETROFIT
Project No. 11129100
Subject Detention Time

Equation 4.10 SWM Planning & Design Manual (MOE, 2003)

Drawdown Time = t =2 Ap(h10'5 - h,>%)(C A (29)°°)

where, C = dishcarge coefficient= 0.62
h, = starting water elevation above the orifice(m) 0.55
h,= ending water elevation above the orifice(m) 0.00
A, = cross sectional area of orifice = 0.0079
A, = surface area of pond(m®) 2886
t= 198468 s
| t= 55 hr |

Date: 5/23/2017
File Location: G:\111\11129100\Technical\Water Resources\Spreadsheets\111-29100 - Outlet Design-Kennedy Rev May 20171[Drawdown]



Appendix B

Visual Otthymo Output Files
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 cCivica Infrastructure
All rights reserved.

DETAILED OUTP U T *wwss

Input filename: C:\Program Files (x86)\VH Suite 3.0\Vvo2\voin.dat
output filename: C:\Users\jiantomasi\AppData\Local\Temp\Oca6545a-89e5-4chd-9772-39d4c2518c8e\Scenario.out
Summary filename: C:\Users\jiantomasi\AppData\Local\Temp\Oca6545a-89e5-4cbhd-9772-39d4c2518c8e\Scenario.sum

DATE: 05/24/2017 TIME: 08:01:48
USER:

COMMENTS:

SIMULATION NUMBER 1

| Filename: C:\Users\jiantomasi\AppD

| ata\Local\Temp\

| 0cab6545a-89e5-4cbd-9772-39d4c2518c8e\14al67bf
[ Ccomments: Toronto Bloor: 6-hr, 2-yr storm

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr

0.25 0.72 | 1.75 12.24 | 3.25 5.04 | 4.75 0.72
0.50 0.72 | 2.00 12.24 | 3.50 5.04 | 5.00 0.72
0.75 0.72 | 2.25 33.12 | 3.75 2.88 | 5.25 0.72
1.00 0.72 | 2.50 33.12 | 4.00 2.88 | 5.50 0.72
1.25 4.32 | 2.75 9.36 | 4.25 1.44 | 5.75 0.72
1.50 4.32 | 3.00 9.36 | 4.50 1.44 | 6.00 0.72

| CALIB |

| NASHYD (0150) | Area (ha)= 3.18 curve Number (CN)= 75.0

|ID= 1 DT= 5.0 min | Ia (mm)= 1.50 # of Linear Res.(N)= 3.00

-------------------- U.H. TpChrs)=  0.56

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 0.72 1.583 12.24 3.083 5.04 4.58 0.72
0.167 0.72 1.667 12.24 3.167 5.04 4.67 0.72
0.250 0.72 1.750 12.24 3.250 5.04 4.75 0.72
0.333 0.72 1.833 12.24 3.333 5.04 4.83 0.72
0.417 0.72 1.917 12.24 3.417 5.04 4.92 0.72
0.500 0.72 2.000 12.24 3.500 5.04 5.00 0.72
0.583 0.72 2.083 33.12 3.583 2.88 5.08 0.72
0.667 0.72 2.167 33.12 3.667 2.88 5.17 0.72
0.750 0.72 2.250 33.12 3.750 2.88 5.25 0.72
0.833 0.72 2.333 33.12 3.833 2.88 5.33 0.72
0.917 0.72 2.417 33.12 3.917 2.88 5.42 0.72
1.000 0.72 2.500 33.12 4.000 2.88 5.50 0.72
1.083 4.32 2.583 9.36 4.083 1.44 5.58 0.72
1.167 4.32 2.667 9.36 4.167 1.44 5.67 0.72
1.250 4.32 2.750 9.36 4.250 1.44 5.75 0.72




1.333 4.32 | 2.833 9.36 | 4.333 1.44 | 5.83
1.417 4.32 | 2.917 9.36 | 4.417 1.44 | 5.92
1.500 4.32 | 3.000 9.36 | 4.500 1.44 | 6.00
Unit Hyd Qpeak (cms)= 0.217
PEAK FLOW (cms)= 0.048 (i)
TIME TO PEAK (hrs)= 3.000
RUNOFF VOLUME (mm)= 9.987
TOTAL RAINFALL (mm)= 36.000
RUNOFF COEFFICIENT = 0.277
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.45 1.45
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 138.80 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 33.12 10.77
over (min) 5.00 25.00
Storage Coeff. (min)= 3.93 (i1) 21.14 (1)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.24 0.05
*TOTALS*
PEAK FLOW (cms)= 0.13 0.03 0.154 (iii)
TIME TO PEAK (hrs)= 2.50 2.75 2.50
RUNOFF VOLUME (mm)= 35.00 9.99 22.49
TOTAL RAINFALL (mm)= 36.00 36.00 36.00
RUNOFF COEFFICIENT = 0.97 0.28 0.62
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = . Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0120) | Area (ha)= 1.49
|ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. Conn. (%)= 88.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 33.12 10.12
over (min) 5.00 25.00
Storage Coeff. (min)= 3.22 (i) 24.95 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.27 0.05
*TOTALS*
PEAK FLOW (cms)= 0.12 0.00 0.123 (ii1i)
TIME TO PEAK Chrs)= 2.50 2.75 2.50
RUNOFF VOLUME (mm)= 35.00 9.99 31.99
TOTAL RAINFALL (mm)= 36.00 36.00 36.00
RUNOFF COEFFICIENT = 0.97 0.28 0.89

*%%%% WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* 75.0 Ia

(ii) TIME STEP (DT) SHOULD
THAN THE STORAGE COEF

(iii) PEAK FLOW DOES NOT IN

| cALIB

I
| STANDHYD (0130) | Area (

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL
FICIENT.
CLUDE BASEFLOW IF ANY.

0.72
0.72
0.72



|ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. Conn. (%)= 35.00

IMPERVIOUS PERVIOUS (i)

Ssurface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 1.00
Length (m)= 59.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 33.12 10.12

3
over (min) 5.00 25.00
Storage Coeff. (min)= 2.91 (i) 24.63 (1)
Unit Hyd. Tpeak (min)= 8.00 25.00
0
2

Unit Hyd. peak (cms)= .28 0.05
*TOTALS*
PEAK FLOW (cms)= .02 0.01 0.022 (iii)
TIME TO PEAK (hrs)= .50 2.75 2.50
RUNOFF VOLUME (mm)= 35.00 9.99 18.71
TOTAL RAINFALL (mm)= 36.00 36.00 36.00
RUNOFF COEFFICIENT = 0.97 0.28 0.52
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0140) | Area (ha)= 2.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 33.12 10.77
over (min) 5.00 25.00
Storage Coeff. (min)= 3.62 (i1) 20.83 (1)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.25 0.05
*TOTALS*
PEAK FLOW (cms)= 0.15 0.01 0.160 (iii)
TIME TO PEAK Chrs)= 2.50 2.75 2.50
RUNOFF VOLUME (mm)= 35.00 9.99 28.74
TOTAL RAINFALL (mm)= 36.00 36.00 36.00
RUNOFF COEFFICIENT = 0.97 0.28 0.80
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0160) | Area (ha)= 0.54
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
Ssurface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 33.12 10.77
over (min) 5.00 20.00
Storage Coeff. (min)= 2.38 (i) 19.59 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.30 0.06
*TOTALS*
PEAK FLOW (cms)= 0.04 0.00 0.040 (iii)
TIME TO PEAK (hrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 35.00 9.99 28.73



TOTAL RAINFALL (mm) =
RUNOFF COEFFICIENT =

36.00
0.97

36.00
0.28

36.00
0.80

wkkw® WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = . Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0010) |
| InTet Cap.=0.054 |
| #of Inlets= 1|
| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
TOTAL HYD.(ID= 1): 0.54 0.04 2.50 28.73
MAJOR SYS. (ID= 2): 0.00 0.00 0.00 0.00
MINOR SYS. (ID= 3): 0.54 0.04 2.50 28.73
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
N I HYDROGRAPH 0010 <ID= 1> IS DRY.
N I HYDROGRAPH 0005 = HYDROGRAPH 0110
N I :  HYDROGRAPH 0005 = HYDROGRAPH 0110
ID1= 1 (0010): 0.00 0.000 0.00 0.00
+ ID2= 2 (0110): 2.89 0.154 2.50 22.49
ID = 3 (0005): 2.89 0.154 2.50 22.49
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.89 0.154 2.50 22.49
+ ID2= 2 (0120): 1.49 0.123 2.50 31.99
ID = 1 (0005): 4.38 0.277 2.50 25.72
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ = 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 4.38 0.277 2.50 25.72
+ ID2= 2 (0130): 0.53 0.022 2.50 18.71
ID = 3 (0005): 4.91 0.299 2.50 24.96
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 4.91 0.299 2.50 24.96
+ ID2= 2 (0140): 2.20 0.160 2.50 28.74
ID = 1 (0005): 7.11 0.459 2.50 26.13
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |




| 1+ 2= 3 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0005): 7.11  0.459 2.50 26.13

+ ID2= 2 (0150): 3.18 0.048 3.00 9.99

ID = 3 (0005): 10.29 0.486 2.50 21.14

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0006) |
| IN= 2---> ouT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 (0005) 10.290 0.486 2.50 21.14
OUTFLOW: ID= 1 (0006) 10.290 0.044 4.42 21.04
PEAK FLOW REDUCTION [Qout/Qin] (%)= 8.96
TIME SHIFT OF PEAK FLOW (min)=115.00
MAXIMUM STORAGE USED (ha.m.)= 0.1821
| CALIB |
| STANDHYD (0011) | Area (ha)= 0.00
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.00 0.00
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 33.12 24.32

3
over (min) 5.00 15.00
Storage Coeff. (min)= 0.00 (i) 12.42 (1)
Unit Hyd. Tpeak (min)= 8.00 15.00
0
0

Unit Hyd. peak (cms)= .34 0.13
*TOTALS*
PEAK FLOW (cms)= .00 0.00 0.000 (iii)
TIME TO PEAK Chrs)= .00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 36.00 36.00 36.00
RUNOFF COEFFICIENT = NaN NaN NaN
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (1/hr)= 2.00
Fc (mm/hr)= 7.50 Cum.Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
NI HYDROGRAPH 0011 <ID= 2> IS DRY.
NI HYDROGRAPH 0003 = HYDROGRAPH 0001
NI :  HYDROGRAPH 0003 = HYDROGRAPH 0001
ID1= 1 (0010): 0.54 0.040 2.50 28.73
+ ID2= 2 (0011): 0.00 0.000 0.00 NaN
ID = 3 (0012): 0.54 0.040 2.50 28.73

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



* SIMULATION NUMBER: 2 w*

| Filename: C:\Users\jiantomasi\AppD

| ata\Local\Temp\

| 0ca6545a-89e5-4cbd-9772-39d4c2518c8e\7bba34cc
| Comments: Toronto Bloor: 6-hr, 5-yr storm

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.25 0.96 | 1.75 16.25 | 3.25 6.69 | 4.75 0.96
0.50 0.96 | 2.00 16.25 | 3.50 6.69 | 5.00 0.96
0.75 0.96 | 2.25 43.98 | 3.75 3.82 | 5.25 0.96
1.00 0.96 | 2.50 43.98 | 4.00 3.82 | 5.50 0.96
1.25 5.74 | 2.75 12.43 | 4.25 1.91 | 5.75 0.96
1.50 5.74 | 3.00 12.43 | 4.50 1.91 | 6.00 0.96
| CALIB |
| NASHYD (0150) | Area (ha)= 3.18 curve Number (CN)= 75.0
|ID= 1 DT= 5.0 min | Ia (mm)= 1.50 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)=  0.56
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 0.96 1.583 16.25 3.083 6.69 4.58 0.96
0.167 0.96 1.667 16.25 3.167 6.69 4.67 0.96
0.250 0.96 1.750 16.25 3.250 6.69 4.75 0.96
0.333 0.96 1.833 16.25 3.333 6.69 4.83 0.96
0.417 0.96 1.917 16.25 3.417 6.69 4.92 0.96
0.500 0.96 2.000 16.25 3.500 6.69 5.00 0.96
0.583 0.96 2.083 43.98 3.583 3.82 5.08 0.96
0.667 0.96 2.167 43.98 3.667 3.82 5.17 0.96
0.750 0.96 2.250 43.98 3.750 3.82 5.25 0.96
0.833 0.96 2.333 43.98 3.833 3.82 5.33 0.96
0.917 0.96 2.417 43.98 3.917 3.82 5.42 0.96
1.000 0.96 2.500 43.98 4.000 3.82 5.50 0.96
1.083 5.74 2.583 12.43 4.083 1.91 5.58 0.96
1.167 5.74 2.667 12.43 4.167 1.91 5.67 0.96
1.250 5.74 2.750 12.43 4.250 1.91 5.75 0.96
1.333 5.74 2.833 12.43 4.333 1.91 5.83 0.96
1.417 5.74 2.917 12.43 4.417 1.91 5.92 0.96
1.500 5.74 3.000 12.43 4.500 1.91 6.00 0.96
Unit Hyd Qpeak (cms)= 0.217
PEAK FLOW (cms)= 0.080 (i)
TIME TO PEAK (hrs)= 3.000
RUNOFF VOLUME (mm)= 16.369
TOTAL RAINFALL (mm)= 47.802
RUNOFF COEFFICIENT = 0.342
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
Ssurface Area (ha)= 1.45 1.45
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 138.80 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 43.98 18.61
over (min) 5.00 20.00
Storage Coeff. (min)= 3.51 (i) 17.34 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.26 0.06
*TOTALS*
PEAK FLOW (cms)= 0.18 0.05 0.221 (ii1i)
TIME TO PEAK (hrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 46.80 16.37 31.58



TOTAL RAINFALL (mm) = 47.80 47.80 47.80
RUNOFF COEFFICIENT = 0.98 0.34 0.66

wkkw® WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CcALIB |
| STANDHYD (0120) | Area (ha)= 1.49
|ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. Conn. (%)= 88.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 43.98 17.70
over (min) 5.00 25.00
Storage Coeff. (min)= 2.88 (ii) 20.25 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.28 0.05
*TOTALS*
PEAK FLOW (cms)= 0.16 0.01 0.165 (ii1i)
TIME TO PEAK Chrs)= 2.50 2.75 2.50
RUNOFF VOLUME (mm)= 46.80 16.37 43.14
TOTAL RAINFALL (mm)= 47.80 47.80 47.80
RUNOFF COEFFICIENT = 0.98 0.34 0.90
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0130) | Area (ha)= 0.53
|ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 1.00
Length (m)= 59.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 43.98 17.70
over (min) 5.00 20.00
Storage Coeff. (min)= 2.60 (i) 19.97 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.29 0.06
*TOTALS*
PEAK FLOW (cms)= 0.02 0.01 0.033 (ii1i)
TIME TO PEAK (hrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 46.80 16.37 27.00
TOTAL RAINFALL (mm)= 47 .80 47 .80 47 .80
RUNOFF COEFFICIENT = 0.98 0.34 0.56
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0140) | Area (ha)= 2.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00

IMPERVIOUS PERVIOUS (i)



surface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 43.98 18.61
over (min) 5.00 20.00
Storage Coeff. (min)= 3.23 (i) 17.06 (i)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.27 0.06
*TOTALS*
PEAK FLOW (cms)= 0.20 0.02 0.219 (ii1)
TIME TO PEAK Chrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 46.80 16.37 39.19
TOTAL RAINFALL (mm)= 47.80 47.80 47.80
RUNOFF COEFFICIENT = 0.98 0.34 0.82
* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0160) | Area (ha)= 0.54
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 43.98 18.61
over (min) 5.00 20.00
Storage Coeff. (min)= 2.12 (i) 15.95 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.31 0.07
*TOTALS*
PEAK FLOW (cms)= 0.05 0.00 0.054 (iii)
TIME TO PEAK (hrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 46.80 16.37 39.18
TOTAL RAINFALL (mm)= 47 .80 47 .80 47 .80
RUNOFF COEFFICIENT = 0.98 0.34 0.82
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = . Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| DUHYD (0010) |
| InTet Cap.=0.054 |
| #of Inlets= 1]
| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
TOTAL HYD. (ID= 1): 0.54 0.05 2.50 39.18
MAJOR SYS. (ID= 2): 0.00 0.00 0.00 0.00
MINOR SYS. (ID= 3): 0.54 0.05 2.50 39.18
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
HYDROGRAPH 0010 <ID= 1> IS DRY.
HYDROGRAPH 0005 = HYDROGRAPH 0110
HYDROGRAPH 0005 = HYDROGRAPH 0110
010): 0.00 0.000 0.00 0.00
110) 2.89 0.221 2.50 31.58




ID = 3 (0005): 2.89 0.221 2.50 31.58
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.89 0.221 2.50 31.58
+ ID2= 2 (0120): 1.49 0.165 2.50 43.14
ID = 1 (0005): 4.38 0.386 2.50 35.51
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ = 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 4.38 0.386 2.50 35.51
+ ID2= 2 (0130): 0.53 0.033 2.50 27 .00
ID = 3 (0005): 4.91 0.418 2.50 34.60
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 4.91 0.418 2.50 34.60
+ ID2= 2 (0140): 2.20 0.219 2.50 39.19
ID = 1 (0005): 7.11 0.637 2.50 36.02
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ = 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 7.11 0.637 2.50 36.02
+ ID2= 2 (0150): 3.18 0.080 3.00 16.37
ID = 3 (0005): 10.29 0.684 2.50 29.94
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| RESERVOIR (0006) |
| IN= 2---> ouT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 (0005) 10.290 0.684 2.50 29.94
OUTFLOW: ID= 1 (0006) 10.290 0.174 3.50 29.84
PEAK FLOW REDUCTION [Qout/Qin] (%)= 25.42
TIME SHIFT OF PEAK FLOW (min)= 60.00
MAXIMUM STORAGE USED (ha.m.)= 0.2147
| CALIB I
| STANDHYD (0011) | Area (ha)= 0.00



|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 35.00

IMPERVIOUS PERVIOUS (i)

Ssurface Area (ha)= 0.00 0.00
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 43.98 41.85

3
over (min) 5.00 10.00
Storage Coeff. (min)= 0.00 (i) 10.00 (1)
Unit Hyd. Tpeak (min)= 8.00 10.00
0
0

Unit Hyd. peak (cms)= .34 0.16
*TOTALS*
PEAK FLOW (cms)= .00 0.00 0.000 (iii)
TIME TO PEAK Chrs)= .00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 47 .80 47 .80 47 .80
RUNOFF COEFFICIENT = NaN NaN NaN
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (1/hr)= 2.00
Fc (mm/hr)= 7.50 Cum.Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)

HYDROGRAPH 0011 <ID= 2> IS DRY.
HYDROGRAPH 0003 = HYDROGRAPH 0001

:  HYDROGRAPH 0003 = HYDROGRAPH 0001

Dl= 1 (0010): 0.54 0.054 2.50 39.18
D2= 2 (0011): 0.00 0.000 0.00 NaN

ID = 3 (0012): 0.54 0.054 2.50 39.18

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

SIMUL

Fedhhhhhhk

| Filename: C:\Users\jiantomasi\AppD

| ata\Local\Temp\

| Ocab545a-89e5-4cbd-9772-39d4c2518c8e\a3bfaalb
[ Ccomments: Toronto Bloor: 6-hr, 10-yr storm

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.25 1.11 | 1.75 18.94 | 3.25 7.80 | 4.75 1.11
0.50 1.11 | 2.00 18.94 | 3.50 7.80 | 5.00 1.11
0.75 1.11 | 2.25 51.24 | 3.75 4.46 | 5.25 1.11
1.00 1.11 | 2.50 51.24 | 4.00 4.46 | 5.50 1.11
1.25 6.68 | 2.75 14.48 | 4.25 2.23 | 5.75 1.11
1.50 6.68 | 3.00 14.48 | 4.50 2.23 | 6.00 1.11
| CALIB |
| NASHYD (0150) | Area (ha)= 3.18 curve Number (CN)= 75.0
|ID= 1 DT= 5.0 min | Ia (mm)= 1.50 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)=  0.56
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—-—--- TRANSFORMED HYETOGRAPH ----
TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr |’ hrs mm/hr | hrs mm/hr
1.583 18.94 | 3.083 7.80 | 4.58 1.11
1.667 18.94 | 3.167 7.80 | 4.67 1.11
1.750 18.94 | 3.250 7.80 | 4.75 1.11

TIME RAIN |

hrs mm/hr |
0.083 1.11 |
0.167 1.11 |
0.250 1.11 |



0.333 1.11 1.833 18.94 3.333 7.80 4.83 1.11
0.417 1.11 1.917 18.94 3.417 7.80 4.92 1.11
0.500 1.11 2.000 18.94 3.500 7.80 5.00 1.11
0.583 1.11 2.083 51.24 3.583 4.46 5.08 1.11
0.667 1.11 2.167 51.24 3.667 4.46 5.17 1.11
0.750 1.11 2.250 51.24 3.750 4.46 5.25 1.11
0.833 1.11 2.333 51.24 3.833 4.46 5.33 1.11
0.917 1.11 2.417 51.24 3.917 4.46 5.42 1.11
1.000 1.11 2.500 51.24 4.000 4.46 5.50 1.11
1.083 6.68 2.583 14.48 4.083 2.23 5.58 1.11
1.167 6.68 2.667 14.48 4.167 2.23 5.67 1.11
1.250 6.68 2.750 14.48 4.250 2.23 5.75 1.11
1.333 6.68 2.833 14.48 4.333 2.23 5.83 1.11
1.417 6.68 2.917 14.48 4.417 2.23 5.92 1.11
1.500 6.68 3.000 14.48 4.500 2.23 6.00 1.11
Unit Hyd Qpeak (cms)= 0.217
PEAK FLOW (cms)= 0.103 (i)
TIME TO PEAK (hrs)= 3.000
RUNOFF VOLUME (mm)= 21.152
TOTAL RAINFALL (mm)= 55.698
RUNOFF COEFFICIENT = 0.380
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.45 1.45
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 138.80 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 51.24 24.00
over (min) 5.00 20.00
Storage Coeff. (min)= 3.30 (i1) 15.79 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.27 0.07
*TOTALS*
PEAK FLOW (cms)= 0.21 0.07 0.266 (iii)
TIME TO PEAK (hrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 54.70 21.15 37.92
TOTAL RAINFALL (mm)= 55.70 55.70 55.70
RUNOFF COEFFICIENT = 0.98 0.38 0.68
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0120) | Area (ha)= 1.49
|ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. Conn. (%)= 88.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 51.24 22.90
over (min) 5.00 20.00
Storage Coeff. (min)= 2.71 (i) 18.37 (i)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.29 0.06
*TOTALS*
PEAK FLOW (cms)= 0.19 0.01 0.194 (ii1i)
TIME TO PEAK Chrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 54.70 21.15 50.67
TOTAL RAINFALL (mm)= 55.70 55.70 55.70
RUNOFF COEFFICIENT = 0.98 0.38 0.91



*%%%% WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* = 75.0 Ia =
(ii) TIME STEP (DT) SHOULD

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

_.._ THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0130) | Area (ha)= 0.53
|ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. conn. (%)=
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 1.00
Length (m)= 59.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 51.24 22.90
over (min) 5.00 20.00
Storage Coeff. (min)= 2.44 (i) 18.11 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.30 0.06
PEAK FLOW (cms)= 0.03 0.02
TIME TO PEAK (hrs)= 2.50 2.67
RUNOFF VOLUME (mm)= 54.70 21.15
TOTAL RAINFALL (mm)= 55.70 55.70
RUNOFF COEFFICIENT = 0.98 0.38

edkdhhk

WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
. CN¥ = . Ia =
(i1) TIME STEP (DT) SHOULD

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

_.._ THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0140) | Area (ha)= 2.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir.

IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 51.24 24.00
over (min) 5.00 20.00

Storage Coeff. (min)= 3.04 (i1) 15.53 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.27 0.07
PEAK FLOW (cms)= 0.23 0.03
TIME TO PEAK (hrs)= 2.50 2.67
RUNOFF VOLUME (mm)= 54.70 21.15
TOTAL RAINFALL (mm)= 55.70 55.70
RUNOFF COEFFICIENT = 0.98 0.38

*%%%% WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* = 75.0 Ia =
(ii) TIME STEP (DT) SHOULD

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

_.._ THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0160) | Area (ha)= 0.54
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)=
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00

conn. (%)=

35.00

*TOTALS*

0.040
2.50
32.87
55.70
0.59

75.00

*TOTALS*

0.258
2.50
46.31
55.70
0.83

75.00

Gii1)

Giii)



Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 51.24 24.00
over (min) 5.00 15.00
Storage Coeff. (min)= 2.00 (i) 14.49 (3
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.31 0.08
PEAK FLOW (cms)= 0.06 0.01
TIME TO PEAK (hrs)= 2.50 2.58
RUNOFF VOLUME (mm)= 54.70 21.15
TOTAL RAINFALL (mm)= 55.70 55.70
RUNOFF COEFFICIENT = 0.98 0.38

eddhk

WARNING: STORAGE COEFF. IS SMALLER THAN TIME STE
(i) CN PROCEDURE SELECTED
o CN¥ . Ia =

(i1) TIME STEP (DT) SHOULD

FOR PERVIOUS LOSSES:

Dep. Storage (Above)

BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

i)

*TOTALS*
0.064 (ii1)
2.50
46.30
55.70
0.83

Pl

| DUHYD (0010) |
| InTet Cap.=0.054 |
| #of Inlets= 1|
| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
TOTAL HYD.(ID= 1): 0.54 0.06 2.50 46.30
MAJOR SYS.(ID= 2): 0.03 0.01 2.50 46.30
MINOR SYS. (ID= 3): 0.51 0.05 2.08 46.30
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0010): 0.03 0.010 2.50 46.30
+ ID2= 2 (0110): 2.89 0.266 2.50 37.92
ID = 3 (0005): 2.92  0.277 2.50 38.00
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ = 1 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.92 0.277 2.50 38.00
+ ID2= 2 (0120): 1.49 0.19%4 2.50 50.67
ID = 1 (0005): 4.41 0.470 2.50 42.28
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 4.41 0.470 2.50 42.28
+ ID2= 2 (0130): 0.53 0.040 2.50 32.87
ID = 3 (0005): 4.94 0.510 2.50 41.27
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ = 1 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 4.94 0.510 2.50 41.27
+ ID2= 2 (0140): 2.20 0.258 2.50 46.31



ID = 1 (0005): 7.14 0.769 2.50 42.82

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0(3)05) I

| 1+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 7.14  0.769 2.50 42.82

+ ID2= 2 (0150): 3.18 0.103 3.00 21.15

ID = 3 (0005): 10.32 0.830 2.50 36.14

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0006) |
| IN= 2---> ouT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0005) 10.317 0.830 2.50 36.14
OUTFLOW: ID= 1 (0006) 10.317 0.290 3.08 36.04
PEAK FLOW REDUCTION [Qout/Qin] (%)= 34.98
TIME SHIFT OF PEAK FLOW (min)= 35.00
MAXIMUM STORAGE USED (ha.m.)= 0.2272
| CcALIB |
| STANDHYD (0011) | Area (ha)= 0.00
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.00 0.00
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 51.24 52.76
over (min) 5.00 10.00
Storage Coeff. (min)= 0.00 (i1) 9.11 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.34 0.16
*TOTALS*
PEAK FLOW (cms)= 0.00 0.00 0.000 (ii1i)
TIME TO PEAK Chrs)= 0.00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 55.70 55.70 55.70
RUNOFF COEFFICIENT = NaN NaN NaN

wwE%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (1/hr)= 2.00
Fc (mm/hr)= 7.50 Cum.Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

AREA QPEAK TPEAK R.V.

(ha) (cms) Chrs) (mm)
HYDROGRAPH 0011 <ID= 2> IS DRY.
HYDROGRAPH 0003 = HYDROGRAPH 0001
HYDROGRAPH 0003 = HYDROGRAPH 0001




IpDl= 1 (0010): 0.51 0.054 2.08 46.30
+ ID2= 2 (0011): 0.00 0.000 0.00 NaN

ID = 3 (0012): 0.51 0.054 2.08 46.30

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| Filename: C:\Users\jiantomasi\AppD

| ata\Local\Temp\

[ 0cab6545a-89e5-4chd-9772-39d4c2518c8e\551f7560
| Comments: Toronto Bloor: 6-hr, 25-yr storm

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.25 1.31 | 1.75 22.30 | 3.25 9.18 | 4.75 1.31
0.50 1.31 | 2.00 22.30 | 3.50 9.18 | 5.00 1.31
0.75 1.31 | 2.25 60.35 | 3.75 5.25 | 5.25 1.31
1.00 1.31 | 2.50 60.35 | 4.00 5.25 | 5.50 1.31
1.25 7.87 | 2.75 17.06 | 4.25 2.62 | 5.75 1.31
1.50 7.87 | 3.00 17.06 | 4.50 2.62 | 6.00 1.31
| CcALIB |
| NASHYD (0150) | Area (ha)= 3.18 curve Number (cN)= 75.0
|ID= 1 DT= 5.0 min | Ia (mm) = 1.50 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)=  0.56

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 1.31 1.583 22.30 3.083 9.18 4.58 1.31
0.167 1.31 1.667 22.30 3.167 9.18 4.67 1.31
0.250 1.31 1.750 22.30 3.250 9.18 4.75 1.31
0.333 1.31 1.833 22.30 3.333 9.18 4.83 1.31
0.417 1.31 1.917 22.30 3.417 9.18 4.92 1.31
0.500 1.31 2.000 22.30 3.500 9.18 5.00 1.31
0.583 1.31 2.083 60.35 3.583 5.25 5.08 1.31
0.667 1.31 2.167 60.35 3.667 5.25 5.17 1.31
0.750 1.31 2.250 60.35 3.750 5.25 5.25 1.31
0.833 1.31 2.333 60.35 3.833 5.25 5.33 1.31
0.917 1.31 2.417 60.35 3.917 5.25 5.42 1.31
1.000 1.31 2.500 60.35 4.000 5.25 5.50 1.31
1.083 7.87 2.583 17.06 4.083 2.62 5.58 1.31
1.167 7.87 2.667 17.06 4.167 2.62 5.67 1.31
1.250 7.87 2.750 17.06 4.250 2.62 5.75 1.31
1.333 7.87 2.833 17.06 4.333 2.62 5.83 1.31
1.417 7.87 2.917 17.06 4.417 2.62 5.92 1.31
1.500 7.87 3.000 17.06 4.500 2.62 6.00 1.31
Unit Hyd Qpeak (cms)= 0.217
PEAK FLOW (cms)= 0.136 (i)
TIME TO PEAK (hrs)= 3.000
RUNOFF VOLUME (mm)= 27.617
TOTAL RAINFALL (mm)= 65.599
RUNOFF COEFFICIENT = 0.421
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.45 1.45
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00

Length (m)= 138.80 40.00
Mannings n = 0.013 0.250



Max.Eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK Chrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=

RUNOFF COEFFICIENT =
wwE%k% WARNING: STORAGE COEFF. IS
(i) CN PROCEDURE SELECTED

CN* = 75.0 Ia =
(ii) TIME STEP (DT) SHOULD

60.35 31.27

5.00 15.00
3.09 (i) 14.33 (1)
5.00 15.00
0.27 0.08
0.24 0.10
2.50 2.58
64.60 27.62
65.60 65.60
0.98 0.42

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

_.._ THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB
| STANDHYD (0120) | Area (ha)= 1.49
|ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. conn. (%)=
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 60.35 32.49
over (min) 5.00 10.00
Storage Coeff. (min)= 2.53 (i) 7.33 (i1)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.29 0.13
PEAK FLOW (cms)= 0.22 0.01
TIME TO PEAK (hrs)= 2.50 2.50
RUNOFF VOLUME (mm)= 64.60 27.62
TOTAL RAINFALL (mm)= 65.60 65.60
RUNOFF COEFFICIENT = 0.98 0.42

ek

WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
. CN¥ = . Ia =
(i1) TIME STEP (DT) SHOULD

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

_.._ THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CcALIB |
| STANDHYD (0130) | Area (ha)= 0.53
|ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. conn. (%)=
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 1.00
Length (m)= 59.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 60.35 31.27
over (min) 5.00 20.00
Storage Coeff. (min)= 2.29 (i) 16.12 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.30 0.06
PEAK FLOW (cms)= 0.03 0.02
TIME TO PEAK (hrs)= 2.50 2.67
RUNOFF VOLUME (mm)= 64.60 27.62
TOTAL RAINFALL (mm)= 65.60 65.60
RUNOFF COEFFICIENT = 0.98 0.42

*%%%% WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* = 75.0 Ia =
(ii) TIME STEP (DT) SHOULD

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

*TOTALS*
0.334
2.50
46.11
65.60
0.70

(11

88.00

*TOTALS*
0.234 (i)
2.50
60.16
65.60
0.92

35.00

*TOTALS*
0.050 (iii)
2.50
40.54
65.60
0.62



(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0140) | Area (ha)= 2.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
Ssurface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 60.35 31.27

0
over (min) 5.00 15.00
Storage Coeff. (min)= 2.85 (i) 14.09 (1)
Unit Hyd. Tpeak (min)= 8.00 15.00
0
2

Unit Hyd. peak (cms)= .28 0.08
*TOTALS*
PEAK FLOW (cms)= .28 0.04 0.312 (ii1i)
TIME TO PEAK (hrs)= .50 2.58 2.50
RUNOFF VOLUME (mm)= 64.60 27.62 55.35
TOTAL RAINFALL (mm)= 65.60 65.60 65.60
RUNOFF COEFFICIENT = 0.98 0.42 0.84
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0160) | Area (ha)= 0.54
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 60.35 31.27
over (min) 5.00 15.00
Storage Coeff. (min)= 1.87 (ii) 13.11 (i)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.32 0.08
*TOTALS*
PEAK FLOW (cms)= 0.07 0.01 0.077 (iii)
TIME TO PEAK Chrs)= 2.50 2.58 2.50
RUNOFF VOLUME (mm)= 64.60 27.62 55.34
TOTAL RAINFALL (mm)= 65.60 65.60 65.60
RUNOFF COEFFICIENT = 0.98 0.42 0.84

** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0010) |

| Inlet Cap.=0.054 |

| #of Inlets= 1|

| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) Chrs) (mm)
TOTAL HYD. (ID= 1): 0.54 0.08 2.50 55.34
MAJOR SYS. (ID= 2): 0.06 0.02 2.50 55.34
MINOR SYS. (ID= 3): 0.48 0.05 2.08 55.34

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



I ADD HYD  (0005) |

1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0010): 0.06 0.023 2.50 55.34

+ ID2= 2 (0110): 2.89 0.334 2.50 46.11

ID = 3 (0005): 2.95 0.357 2.50 46.30

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0205) I

| 3+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.95 0.357 2.50 46.30

+ ID2= 2 (0120): 1.49 0.234 2.50 60.16

ID = 1 (0005): 4.44 0.591 2.50 50.95

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

I ADD HYD  (0005) |

1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0005): 4.44 0.591 2.50 50.95

+ ID2= 2 (0130): 0.53 0.050 2.50 40.54

ID = 3 (0005): 4.97 0.641 2.50 49.84

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0205) I

| 3+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 4,97 0.641 2.50 49.84

+ ID2= 2 (0140): 2.20 0.312 2.50 55.35

ID = 1 (0005): 7.17  0.953 2.50 51.53

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

I ADD HYD  (0005) |

1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0005): 7.17  0.953 2.50 51.53

+ ID2= 2 (0150): 3.18 0.136 3.00 27.62

ID = 3 (0005): 10.35 1.036 2.50 44.18

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0006) |
| IN= 2---> ouT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 (0005) 10.351 1.036 2.50 44.18
OUTFLOW: ID= 1 (0006) 10.351 0.437 3.00 44.08

PEAK FLOW REDUCTION [Qout/Qin] (%)= 42.19
TIME SHIFT OF PEAK FLOW (min)= 30.00



MAXIMUM STORAGE USED (ha.m.)= 0.2429

| CALIB |
| STANDHYD (0011) | Area (ha)= 0.00
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
Ssurface Area (ha)= 0.00 0.00
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 60.35 65.66
over (min) 5.00 10.00
Storage Coeff. (min)= 0.00 (i) 8.35 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.34 0.17
*TOTALS*
PEAK FLOW (cms)= 0.00 0.00 0.000 (iii)
TIME TO PEAK Chrs)= 0.00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 65.60 65.60 65.60
RUNOFF COEFFICIENT = NaN NaN NaN

wkki® WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (1/hr)= 2.00
Fc (mm/hr)= 7.50 Cum.Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
NI HYDROGRAPH 0011 <ID= 2> IS DRY.
NI HYDROGRAPH 0003 = HYDROGRAPH 0001
NI :  HYDROGRAPH 0003 = HYDROGRAPH 0001
ID1= 1 (0010): 0.48 0.054 2.08 55.34
+ ID2= 2 (0011): 0.00 0.000 0.00 NaN
ID = 3 (0012): 0.48 0.054 2.08 55.34

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

SIMULATION NUMBER: 5

| Filename: C:\Users\jiantomasi\AppD

| ata\Local\Temp\

| 0ca6545a-89e5-4cbd-9772-39d4c2518c8e\b753d7f0
[ Ccomments: Toronto Bloor: 6-hr, 50-yr storm

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.25 1.46 | 1.75 24.82 | 3.25 10.22 | 4.75 1.46
0.50 1.46 | 2.00 24.82 | 3.50 10.22 | 5.00 1.46
0.75 1.46 | 2.25 67.16 | 3.75 5.84 | 5.25 1.46
1.00 1.46 | 2.50 67.16 | 4.00 5.84 | 5.50 1.46
1.25 8.76 | 2.75 18.98 | 4.25 2.92 | 5.75 1.46
1.50 8.76 | 3.00 18.98 | 4.50 2.92 | 6.00 1.46
| CALIB |
| NASHYD (0150) | Area (ha)= 3.18 curve Number (CN)= 75.0
|ID= 1 DT= 5.0 min | Ia (mm) = 1.50 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)=  0.56
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.



-—-- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs mm/hr hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 1.46 1.583 24.82 3.083 10.22 4.58 1.46
0.167 1.46 1.667 24.82 3.167 10.22 4.67 1.46
0.250 1.46 1.750 24.82 3.250 10.22 4.75 1.46
0.333 1.46 1.833 24.82 3.333 10.22 4.83 1.46
0.417 1.46 1.917 24.82 3.417 10.22 4.92 1.46
0.500 1.46 2.000 24.82 3.500 10.22 5.00 1.46
0.583 1.46 2.083 67.16 3.583 5.84 5.08 1.46
0.667 1.46 2.167 67.16 3.667 5.84 5.17 1.46
0.750 1.46 2.250 67.16 3.750 5.84 5.25 1.46
0.833 1.46 2.333 67.16 3.833 5.84 5.33 1.46
0.917 1.46 2.417 67.16 3.917 5.84 5.42 1.46
1.000 1.46 2.500 67.16 4.000 5.84 5.50 1.46
1.083 8.76 2.583 18.98 4.083 2.92 5.58 1.46
1.167 8.76 2.667 18.98 4.167 2.92 5.67 1.46
1.250 8.76 2.750 18.98 4.250 2.92 5.75 1.46
1.333 8.76 2.833 18.98 4.333 2.92 5.83 1.46
1.417 8.76 2.917 18.98 4.417 2.92 5.92 1.46
1.500 8.76 3.000 18.98 4.500 2.92 6.00 1.46

Unit Hyd Qpeak (cms)= 0.217

PEAK FLOW (cms)= 0.161 (i)
TIME TO PEAK Chrs)= 3.000
RUNOFF VOLUME (mm)=32.734
TOTAL RAINFALL (mm)=73.000
RUNOFF COEFFICIENT = 0.448

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.45 1.45
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 138.80 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 67.16 36.99

7
over (min) 5.00 15.00
Storage Coeff. (min)= 2.96 (i) 13.47 (1)
Unit Hyd. Tpeak (min)= 8.00 15.00
0
2

Unit Hyd. peak (cms)= .28 0.08
*TOTALS*
PEAK FLOW (cms)= .27 0.12 0.382 (iii)
TIME TO PEAK (hrs)= .50 2.58 2.50
RUNOFF VOLUME (mm)= 72.00 32.74 52.37
TOTAL RAINFALL (mm)= 73.00 73.00 73.00
RUNOFF COEFFICIENT = 0.99 0.45 0.72
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0120) | Area (ha)= 1.49
|ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. Conn. (%)= 88.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 67.16 38.35
over (min) 5.00 10.00
Storage Coeff. (min)= 2.43 (i) 7.02 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.30 0.14

*TOTALS*



PEAK FLOW (cms)= 0.24 0.02 0.262 (iii)
TIME TO PEAK Chrs)= 2.50 2.50 2.50
RUNOFF VOLUME (mm)= 72.00 32.74 67.29
TOTAL RAINFALL (mm)= 73.00 73.00 73.00
RUNOFF COEFFICIENT = 0.99 0.45 0.92
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0130) | Area (ha)= 0.53
|ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 1.00
Length (m)= 59.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 67.16 36.99
over (min) 5.00 20.00
Storage Coeff. (min)= 2.19 (i) 15.13 (1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.31 0.07
*TOTALS*
PEAK FLOW (cms)= 0.03 0.03 0.058 (iii)
TIME TO PEAK (hrs)= 2.50 2.67 2.50
RUNOFF VOLUME (mm)= 72.00 32.74 46.46
TOTAL RAINFALL (mm)= 73.00 73.00 73.00
RUNOFF COEFFICIENT = 0.99 0.45 0.64
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB
| STANDHYD (0140) | Area (ha)= 2.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 67.16 36.99
over (min) 5.00 15.00
Storage Coeff. (min)= 2.73 (i) 13.24 (1)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.29 0.08
*TOTALS*
PEAK FLOW (cms)= 0.31 0.04 0.351 (iii)
TIME TO PEAK Chrs)= 2.50 2.58 2.50
RUNOFF VOLUME (mm)= 72.00 32.74 62.18
TOTAL RAINFALL (mm)= 73.00 73.00 73.00
RUNOFF COEFFICIENT = 0.99 0.45 0.85

wwk%k% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| cALIB

I
| STANDHYD (0160) | Area



|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
Ssurface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 67.16 36.99
over (min) 5.00 15.00
Storage Coeff. (min)= 1.79 (i) 12.30 (i)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.32 0.09
*TOTALS*
PEAK FLOW (cms)= 0.08 0.01 0.086 (iii)
TIME TO PEAK (hrs)= 2.50 2.58 2.50
RUNOFF VOLUME (mm)= 72.00 32.74 62.17
TOTAL RAINFALL (mm)= 73.00 73.00 73.00
RUNOFF COEFFICIENT = 0.99 0.45 0.85
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = . Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| DUHYD (0010) |
| InTet Cap.=0.054 |
| #of Inlets= 1|
| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
TOTAL HYD. (ID= 1): 0.54 0.09 2.50 62.17
MAJOR SYS. (ID= 2): 0.08 0.03 2.50 62.17
MINOR SYS. (ID= 3): 0.46 0.05 2.08 62.17

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0010): 0.08 0.032 2.50 62.17
+ ID2= 2 (0110): 2.89 0.382 2.50 52.37
ID = 3 (0005): 2.97 0.414 2.50 52.63
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 3+ =1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.97 0.414 2.50 52.63
+ ID2= 2 (0120): 1.49 0.262 2.50 67.29
ID = 1 (0005): 4.46 0.676 2.50 57.53
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0005) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 4.46 0.676 2.50 57.53
+ ID2= 2 (0130): 0.53 0.058 2.50 46.46
ID = 3 (0005): 4.99 0.734 2.50 56.35

NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



I ADD HYD  (0005) |
= 1

3+ 2= [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1l= 3 (0005): 4.99 0.734 2.50 56.35

+ ID2= 2 (0140): 2.20 0.351 2.50 62.18

ID = 1 (0005): 7.19 1.085 2.50 58.13

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0205) I

| 1+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 7.19 1.085 2.50 58.13

+ ID2= 2 (0150): 3.18 0.161 3.00 32.73

ID = 3 (0005): 10.37 1.184 2.50 50.35

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0006) |
| IN= 2---> ouT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0005) 10.370 1.184 2.50 50.35
OUTFLOW: ID= 1 (0006) 10.370 0.566 2.75 50.24
PEAK FLOW REDUCTION [Qout/Qin] (%)= 47.83
TIME SHIFT OF PEAK FLOW (min)= 15.00
MAXIMUM STORAGE USED (ha.m.)= 0.2535
| CcALIB |
| STANDHYD (0011) | Area (ha)= 0.00
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.00 0.00
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 67.16 74.93
over (min) 5.00 10.00
Storage Coeff. (min)= 0.00 (i1) 7.92 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.34 0.17
*TOTALS*
PEAK FLOW (cms)= 0.00 0.00 0.000 (ii1i)
TIME TO PEAK Chrs)= 0.00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 73.00 73.00 73.00
RUNOFF COEFFICIENT = NaN NaN NaN

wwk%k% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (1/hr)= 2.00
Fc (mm/hr)= 7.50 Cum.Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
HYDROGRAPH 0011 <ID= 2> IS DRY.
HYDROGRAPH 0003 = HYDROGRAPH 0001
:  HYDROGRAPH 0003 = HYDROGRAPH 0001
=1 (0010): 0.46 0.054 2.08 62.17
= 2 (0011): 0.00 0.000 0.00 NaN

ID = 3 (0012): 0.46 0.054 2.08 62.17

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| Filename: C:\Users\jiantomasi\AppD

| ata\Local\Temp\

[ 0ca6545a-89e5-4cbhd-9772-39d4c2518c8e\d387665c
| Comments: Toronto Bloor: 6-hr, 100-yr storm

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.25 1.61 | 1.75 27.30 | 3.25 11.24 | 4.75 1.61
0.50 1.61 | 2.00 27.30 | 3.50 11.24 | 5.00 1.61
0.75 1.61 | 2.25 73.88 | 3.75 6.42 | 5.25 1.61
1.00 1.61 | 2.50 73.88 | 4.00 6.42 | 5.50 1.61
1.25 9.64 | 2.75 20.88 | 4.25 3.21 | 5.75 1.61
1.50 9.64 | 3.00 20.88 | 4.50 3.21 | 6.00 1.61
| CcALIB |
| NASHYD (0150) | Area (ha)= 3.18 curve Number (cN)= 75.0
|ID= 1 DT= 5.0 min | Ia (mm) = 1.50 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(Chrs)= 0.56
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
—-——- TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN ' TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |' hrs mm/hr | hrs mm/hr
0.083 1.61 1.583 27.30 3.083 11.24 4,58 1.61
0.167 1.61 1.667 27.30 3.167 11.24 4.67 1.61
0.250 1.61 1.750 27.30 3.250 11.24 4.75 1.61
0.333 1.61 1.833 27.30 3.333 11.24 4.83 1.61
0.417 1.61 1.917 27.30 3.417 11.24 4.92 1.61
0.500 1.61 2.000 27.30 3.500 11.24 5.00 1.61
0.583 1.61 2.083 73.88 3.583 6.42 5.08 1.61
0.667 1.61 2.167 73.88 3.667 6.42 5.17 1.61
0.750 1.61 2.250 73.88 3.750 6.42 5.25 1.61
0.833 1.61 2.333 73.88 3.833 6.42 5.33 1.61
0.917 1.61 2.417 73.88 3.917 6.42 5.42 1.61
1.000 1.61 2.500 73.88 4.000 6.42 5.50 1.61
1.083 9.64 2.583 20.88 4.083 3.21 5.58 1.61
1.167 9.64 2.667 20.88 4.167 3.21 5.67 1.61
1.250 9.64 2.750 20.88 4.250 3.21 5.75 1.61
1.333 9.64 2.833 20.88 4.333 3.21 5.83 1.61
1.417 9.64 2.917 20.88 4.417 3.21 5.92 1.61
1.500 9.64 3.000 20.88 4.500 3.21 6.00 1.61
Unit Hyd Qpeak (cms)= 0.217
PEAK FLOW (cms)= 0.188 (i)
TIME TO PEAK (hrs)= 2.917
RUNOFF VOLUME (mm)= 37.985
TOTAL RAINFALL (mm)= 80.301
RUNOFF COEFFICIENT = 0.473
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00

IMPERVIOUS PERVIOUS (i)



surface Area (ha)= 1.45 1.45

Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 138.80 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 73.88 44 .33
over (min) 5.00 15.00
Storage Coeff. (min)= 2.85 (i) 12.62 (1)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.28 0.08
*TOTALS*
PEAK FLOW (cms)= 0.30 0.14 0.430 (ii1i)
TIME TO PEAK Chrs)= 2.50 2.58 2.50
RUNOFF VOLUME (mm)= 79.30 37.99 58.64
TOTAL RAINFALL (mm)= 80.30 80.30 80.30
RUNOFF COEFFICIENT = 0.99 0.47 0.73
* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0120) | Area (ha)= 1.49
|ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. Conn. (%)= 88.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 73.88 44,33
over (min) 5.00 10.00
Storage Coeff. (min)= 2.34 (i) 6.76 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.30 0.14
*TOTALS*
PEAK FLOW (cms)= 0.27 0.02 0.289 (iii)
TIME TO PEAK (hrs)= 2.50 2.50 2.50
RUNOFF VOLUME (mm)= 79.30 37.99 74.34
TOTAL RAINFALL (mm)= 80.30 80.30 80.30
RUNOFF COEFFICIENT = 0.99 0.47 0.93
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0130) | Area (ha)= 0.53
|ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 1.00 1.00
Length (m)= 59.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 73.88 42 .84
over (min) 5.00 15.00
Storage Coeff. (min)= 2.11 (i) 14.31 (1)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.31 0.08
*TOTALS*
PEAK FLOW (cms)= 0.04 0.03 0.069 (iii)
TIME TO PEAK Chrs)= 2.50 2.58 2.50
RUNOFF VOLUME (mm)= 79.30 37.99 52.43
TOTAL RAINFALL (mm)= 80.30 80.30 80.30
RUNOFF COEFFICIENT = 0.99 0.47 0.65



wwE%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0140) | Area (ha)= 2.20
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 73.88 44,33
over (min) 5.00 15.00
Storage Coeff. (min)= 2.63 (i) 12.40 (1)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.29 0.08
*TOTALS*
PEAK FLOW (cms)= 0.34 0.05 0.390 (iii)
TIME TO PEAK (hrs)= 2.50 2.58 2.50
RUNOFF VOLUME (mm)= 79.30 37.99 68.97
TOTAL RAINFALL (mm)= 80.30 80.30 80.30
RUNOFF COEFFICIENT = 0.99 0.47 0.86
#%%%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0160) | Area (ha)= 0.54
|ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn. (%)= 75.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope (%)= 2.00 2.00
Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 73.88 44 .33
over (min) 5.00 15.00
Storage Coeff. (min)= 1.72 (i) 11.50 (1)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.32 0.09
*TOTALS*
PEAK FLOW (cms)= 0.08 0.01 0.096 (iii)
TIME TO PEAK Chrs)= 2.42 2.58 2.50
RUNOFF VOLUME (mm)= 79.30 37.99 68.96
TOTAL RAINFALL (mm)= 80.30 80.30 80.30
RUNOFF COEFFICIENT = 0.99 0.47 0.86

wwE%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0010) |

| Inlet Cap.=0.054 |

| #of Inlets= 1|

| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) Chrs) (mm)
TOTAL HYD. (ID= 1): 0.54 0.10 2.50 68.96

MAJOR SYS. (ID= 2): 0.10 0.04 2.50 68.96



MINOR SYS.(ID= 3): 0.44 0.05 2.08 68.96

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

I ADD HYD  (0005) |

1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0010): 0.10 0.042 2.50 68.96

+ ID2= 2 (0110): 2.89 0.430 2.50 58.64

ID = 3 (0005): 2.99 0.472 2.50 58.97

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0205) I

| 3+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.99 0.472 2.50 58.97

+ ID2= 2 (0120): 1.49 0.289 2.50 74.34

ID = 1 (0005): 4.48 0.761 2.50 64.09

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

I ADD HYD  (0005) |

1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0005): 4.48 0.761 2.50 64.09

+ ID2= 2 (0130): 0.53 0.069 2.50 52.43

ID = 3 (0005): 5.01 0.830 2.50 62.85

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0205) I

| 3+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 5.01 0.830 2.50 62.85

+ ID2= 2 (0140): 2.20 0.390 2.50 68.97

ID = 1 (0005): 7.21  1.220 2.50 64.72

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

I ADD HYD  (0005) |

1+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0005): 7.21  1.220 2.50 64.72

+ ID2= 2 (0150): 3.18 0.188 2.92 37.99

ID = 3 (0005): 10.39 1.337 2.50 56.54

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0006) |
| IN= 2---> ouT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE

———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876

AREA QPEAK TPEAK R.V.



(ha) (cms) Chrs) (mm)

INFLOW : ID= 2 (0005) 10.386 1.337 2.50 56.54
OUTFLOW: ID= 1 (0006) 10.386 0.743 2.58 56.43
PEAK FLOW REDUCTION [Qout/Qin] (%)= 55.59
TIME SHIFT OF PEAK FLOW (min)= 5.00
MAXIMUM STORAGE USED (ha.m.)= 0.2677
| CALIB |
| STANDHYD (0011) | Area (ha)= 0.00
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 35.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.00 0.00
Dep. Storage (mm)= 1.00 1.50
Average Slope %)= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 73.88 83.93
over (min) 5.00 10.00
Storage Coeff. (min)= 0.00 (i) 7.57 (i1)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.34 0.17
*TOTALS*
PEAK FLOW (cms)= 0.00 0.00 0.000 (iii)
TIME TO PEAK Chrs)= 0.00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 80.30 80.30 80.30
RUNOFF COEFFICIENT = NaN NaN NaN

wkki® WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (1/hr)= 2.00
Fc (mm/hr)= 7.50 Cum.Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
HYDROGRAPH 0011 <ID= 2> IS DRY.
HYDROGRAPH 0003 = HYDROGRAPH 0001
:  HYDROGRAPH 0003 = HYDROGRAPH 0001
pD1= 1 (0010): 0.44 0.054 2.08 68.96
D2= 2 (0011): 0.00 0.000 0.00 NaN

ID = 3 (0012): 0.44 0.054 2.08 68.96
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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#xxxk DETALLED OUTPUT *xexx

Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat
Output Filename: C:\Users\smsexton\AppData\Local\Temp\25f4cca4-79bc-441e-b96F-3432ac038f7e\Scenario.out
Summary filename: C:\Users\smsexton\AppData\Local\Temp\25f4ccad4-79bc-441e-b96F-3432ac038fF7e\Scenario.sum

DATE: 07/17/2017 TIME: 10:27:24
USER:

COMMENTS:

AR R S S e S R R R R R R R R R R R R AR AR o

** SIMULATION NUMBER: 8 **

RAE R R o S e SR R R R R R R R AR AR AR R R R AR R R R =

| Filename: C:\Users\smsexton\AppD

| ata\Local\Temp\

| 25f4ccad-79bc-441e-b96F-3432ac038F7e\2b887ell
| Comments: TWENTY-FIVE MM FOUR HR CHICAGO STORM WIT

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |~ hrs mm/hr | hrs mm/hr
0.17 2.07 | 1.17 5.70 | 2.17 5.19 | 3.17 2.80
0.33 2.27 ] 1.33 10.78 | 2.33 4.47 | 3.33 2.62
0.50 2.52 ] 1.50 50.21 | 2.50 3.95 | 3.50 2.48
0.67 2.88 | 1.67 13.37 | 2.67 3.56 | 3.67 2.35
0.83 3.38 | 1.83 8.29 | 2.83 3.25 | 3.83 2.23
1.00 4.18 | 2.00 6.30 | 3.00 3.01 ] 4.00 2.14
| CALIB |
| NASHYD (0150) | Area (ha)= 3.18 Curve Number (CN)= 75.0
|1ID= 1 DT= 5.0 min | la (mm)= 1.50 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)=  0.56
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---— TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs mm/hr hrs mn/hr |* hrs mm/hr | hrs mm/hr
0.083 2.07 | 1.083 5.70 | 2.083 5.19 3.08 2.80
0.167 2.07 1.167 5.70 2.167 5.19 3.17 2.80
0.250 2.27 | 1.250 10.78 | 2.250 4.47 3.25 2.62
0.333 2.27 | 1.333 10.78 | 2.333 4.47 3.33 2.62
0.417 2.52 1.417 50.21 2.417 3.95 3.42 2.48
0.500 2.52 ] 1.500 50.21 | 2.500 3.95 3.50 2.48
0.583 2.88 | 1.583 13.37 | 2.583 3.56 3.58 2.35
0.667 2.88 | 1.667 13.37 | 2.667 3.56 3.67 2.35
0.750 3.38 | 1.750 8.29 | 2.750 3.25 3.75 2.23
0.833 3.38 | 1.833 8.29 | 2.833 3.25 3.83 2.23
0.917 4.17 | 1.917 6.30 | 2.917 3.01 3.92 2.14
1.000 4.18 | 2.000 6-.29 | 3.000 3.01 4.00 2.14

Unit Hyd Qpeak (cms)= 0.217



PEAK FLOW (cms)= 0.022 (1)
TIME TO PEAK (hrs)=  2.167
RUNOFF VOLUME (mm)= 5.103
TOTAL RAINFALL (mm)= 24.996
RUNOFF COEFFICIENT = 0.204

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0110) | Area (ha)= 2.89
|1ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn.(%)= 50.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.45 1.45
Dep. Storage (mm)= 1.00 1.50
Average Slope )= 2.00 2.00
Length m)= 138.80 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten. (mm/hr)= 50.21 5.24
over (min) 5.00 30.00
Storage Coeff. (min)= 3.33 (i) 26.29 (i)
Unit Hyd. Tpeak (min)= 5.00 30.00
Unit Hyd. peak (cms)= 0.26 0.04
*TOTALS*
PEAK FLOW (cms)= 0.19 0.01 0.196 (iii)
TIME TO PEAK (hrs)= 1.50 1.92 1.50
RUNOFF VOLUME (mm)= 24.00 5.10 14 .54
TOTAL RAINFALL (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.20 0.58
*xxx*x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0120) | Area (ha)= 1.49
|1ID= 1 DT= 5.0 min | Total Imp(%)= 88.00 Dir. Conn.(%)= 88.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.31 0.18
Dep. Storage (mm)= 1.00 1.50
Average Slope )= 2.00 1.00
Length (m)= 99.67 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 50.21 4.76
over (min) 5.00 35.00
Storage Coeff. (min)= 2.73 (i) 32.09 (i)
Unit Hyd. Tpeak (min)= 5.00 35.00
Unit Hyd. peak (cms)= 0.29 0.03
*TOTALS*
PEAK FLOW (cms)= 0.18 0.00 0.179 (iii)
TIME TO PEAK (hrs)= 1.50 2.00 1.50
RUNOFF VOLUME (mm)= 24._00 5.10 21.72
TOTAL RAINFALL (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.20 0.87
*xxx*x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0130) | Area (ha)= 0.53
|1ID= 1 DT= 5.0 min | Total Imp(%)= 35.00 Dir. Conn.(%)= 35.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.19 0.34
Dep. Storage (mm)= 1.00 1.50

Average Slope )= 1.00 1.00



Length (m= 59.44 40.00

Mannings n 0.013 0.250
Max.EFff.Inten. (mm/hr)= 50.21 4.76
over (min) 5.00 35.00
Storage Coeff. (min)= 2.46 (ii) 31.82 (i)
Unit Hyd. Tpeak (min)= 5.00 35.00
Unit Hyd. peak (cms)= 0.30 0.03
*TOTALS*
PEAK FLOW (cms)= 0.03 0.00 0.026 (iii)
TIME TO PEAK (hrs)= 1.50 2.00 1.50
RUNOFF VOLUME (mm)= 24.00 5.10 11.68
TOTAL RAINFALL (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.20 0.47
*xxx*x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0140) | Area (ha)= 2.20
|1ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 75.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.65 0.55
Dep. Storage (mm)= 1.00 1.50
Average Slope )= 2.00 2.00
Length (m)= 121.11 40.00
Mannings n = 0.013 0.250
Max.EFff._Inten. (mm/hr)= 50.21 5.24
over (min) 5.00 30.00
Storage Coeff. (min)= 3.07 (i) 26.03 (i)
Unit Hyd. Tpeak (min)= 5.00 30.00
Unit Hyd. peak (cms)= 0.27 0.04
*TOTALS*
PEAK FLOW (cms)= 0.22 0.00 0.224 (iii)
TIME TO PEAK (hrs)= 1.50 1.92 1.50
RUNOFF VOLUME (mm)= 24._00 5.10 19.27
TOTAL RAINFALL (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.20 0.77
*xxx*x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0160) | Area (ha)= 0.54
|1ID= 1 DT= 5.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 75.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.41 0.14
Dep. Storage (mm)= 1.00 1.50
Average Slope )= 2.00 2.00
Length (m)= 60.00 40.00
Mannings n = 0.013 0.250
Max.EFff._Inten.(mm/hr)= 50.21 5.24
over (min) 5.00 25.00
Storage Coeff. (min)= 2.01 (i) 24.97 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.31 0.05
*TOTALS*
PEAK FLOW (cms)= 0.06 0.00 0.057 (iii)
TIME TO PEAK (hrs)= 1.50 1.83 1.50
RUNOFF VOLUME (mm)= 24._.00 5.10 19.25
TOTAL RAINFALL (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.20 0.77

*xFE* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:



CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0010) |

| Inlet Cap.=0.054 |

| #of Inlets= 1]

| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
TOTAL HYD.(ID= 1): 0.54 0.06 1.50 19.25
MAJOR SYS.(ID= 2): 0.00 0.00 1.50 19.25
MINOR SYS.(ID= 3): 0.54 0.05 1.50 19.25

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0005) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0010): 0.00 0.003 1.50 19.25

+ 1D2= 2 (0110): 2.89 0.196 1.50 14.54

ID = 3 (0005): 2.89 0.199 1.50 14.55

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 2.89 0.199 1.50 14 .55

+ 1D2= 2 (0120): 1.49 0.179 1.50 21.72

ID = 1 (0005): 4.38 0.378 1.50 16.99

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0005) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 4.38 0.378 1.50 16.99

+ 1D2= 2 (0130): 0.53 0.026 1.50 11.68

ID = 3 (0005): 4.91 0.404 1.50 16.41

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0005): 4.91 0.404 1.50 16.41

+ 1D2= 2 (0140): 2.20 0.224 1.50 19.27

ID = 1 (0005): 7.11 0.628 1.50 17.30

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0005) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0005): 7.11 0.628 1.50 17.30

+ ID2= 2 (0150): 3.18 0.022 2.17 5.10

ID = 3 (0005): 10.29 0.632 1.50 13.53

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



| RESERVOIR (0006) |
IN= 2-——> OUT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) (cms) (ha.m.)
0.0000 0.0000 0.0320 0.1782
0.0050 0.0211 0.1250 0.2093
0.0080 0.0440 0.4240 0.2417
0.0110 0.0683 0.8410 0.2757
0.0130 0.0938 1.3500 0.3113
0.0140 0.1205 1.9300 0.3486
0.0160 0.1486 2.5900 0.3876
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : 1D= 2 (0005) 10.294 0.632 1.50 13.53
OUTFLOW: ID= 1 (0006) 10.294 0.014 4.25 13.43
PEAK  FLOW REDUCTION [Qout/Qin](%)= 2.24
TIME SHIFT OF PEAK FLOW (min)=165.00
MAXIMUM  STORAGE USED (ha.m.)= 0.1229
| CALIB |
| STANDHYD (0011) | Area (ha)= 0.00
|1ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn.(%)= 35.00

IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.00 0.00

Dep. Storage (mm)= 1.00 1.50
Average Slope )= 1.00 2.00
Length (m)= 0.00 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten. (mm/hr)= 50.21 15.29
over (min) 5.00 15.00
Storage Coeff. (min)= 0.00 (i) 14.96 (ii)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms)= 0.34 0.13
*TOTALS*
PEAK FLOW (cms)= 0.00 0.00 0.000 (iii)
TIME TO PEAK (hrs)= 0.00 0.00 0.00
RUNOFF VOLUME (mm)= NaN NaN NaN
TOTAL RAINFALL (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = NaN NaN NaN
*x*x*x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
Fo (mm/hr)= 50.00 K (/hr)= 2.00
Fc (mm/hr)=7.50 Cum_Inf. (mm)= 0.00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD  (0012) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
*** W ARNI NG - HYDROGRAPH 0011 <ID= 2> IS DRY.
*** WARNTING : HYDROGRAPH 0003 = HYDROGRAPH 0001
***WARNTING : HYDROGRAPH 0003 = HYDROGRAPH 0001
ID1= 1 (0010): 0.54 0.054 1.50 19.25
+ 1D2= 2 (0011): 0.00 0.000 0.00 NaN
ID = 3 (0012): 0.54 0.054 1.50 19.25

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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CB SHIELD INC.

233 Cross Avenue, Suite 302
Oakville, ON L6J 2W9, Canada
(T) 519-212-9161
info@cbshield.com

File: GHD-101
March 7, 2017

GHD Whitby
65 Sunray Street
Whitby ON L1N 8Y3

Attention: Jamie lantomasi, P. Eng.
Water Resource Engineer

Reference: Region of Peel SWM Facilities Retrofit, GHD # 11129100
Predicted Performance of SWM Shield Units

Dear Jamie:

As requested, we are providing you with sizing and predicted performance information for your
consideration in implementing SWM Shield™ stormwater devices at existing SWM facility retrofits
at Heart Lake Road/Mayfield Road and Kennedy Road/Mayfield Road in the City of Brampton,
Region of Peel. We understand the two SWM facilities, which are owned and operated by the
Region of Peel, are undergoing retrofits that will be designed by GHD.

The sizing of these devices, as you are aware, is based on ETV testing originally completed for the
CB Shield™. Our scaling of the much smaller CB Shield device up to the SWM Shield size will be
outlined in this letter, and will include an important statement regarding the potential limitations
of that scaling. We are quite aware that the scaling involved will require confirmation through
testing, and therefore we cannot support claims of performance with the same certainty as our
smaller ETV verified CB Shield device. However, we are confident that theoretical calculations will
provide good general expectations of performance for the two proposed units.

Site Parameters

We have based our review on the catchment parameters provided for the Heart Lake
Road/Mayfield and Kennedy Road/Mayfield Road SWM facilities as follows:

Heart Lake Facility:  Area=10.29 ha
Imperviousness = 45%

Kennedy Facility: Area=9.02 ha
Imperviousness = 58%

transforming catch basins into treatment devices
&
simplifying maintenance of SWM facilities



CB SHIELD INC.

Initial Sizing of the SWM Shields

SWM Shield sizing is based on treatment principles determined through ETV testing and verification
completed for the CB Shield. Accordingly, a first approximation at sizing any given SWM Shield
relates back to the average number of catch basins that would be found in a similar catchment
area. The approximate the number of catch basins in a residential catchment can be roughly
estimated using a ratio of 5 CB’s per hectare, which is typical for residential areas. This allows a
quick determination of treatment surface area as follows:

e SWM Shield Area (m?) = Area of CB Shield grate (m?) X 5 CB’s/ha X Total Site Area (ha)
e SWM Shield Area =0.36 m?/CB X 5 CB’s/ha X Total Site Area (ha)

In the case of the Heart Lake Facility the approximate the number of catch basins that would
typically be in a catchment area of this size can be determined as:

e 10.29ha X 5CB’s/ha = 51.5CB’s
With this translating to a cumulative treatment area approximation of:

e Heart Lake SWM Shield treatment area (m?) = 51.5 CB Shields X 0.36 m2/CB Shield
= 18.5 m?

This initial approximation allows a corresponding number of standard precast lengths to be
determined that would provide the required surface area. Each standard length of SWM Shield
grate is typically:

e 3.0mX 2.5m=7.5m?per section, with this calculation corresponding to the standard
concrete box section used most often - approximately 10 feet by 8 feet.

Calculating the approximate number of box sections required for the Heart Lake SWM Shield:
e 185m?2 / 7.5 m%/box section = 2.5 box sections

Given the economies of working with whole box sections and to also ensure some additional
conservativeness in design, rounding up to 3 whole box sections is warranted.

Similar calculations for the Kennedy Facility yields the same 3 whole sections as its preliminary size.
The total surface area associated with each SWM Shield is then calculated as: 3 X 7.5 = 22.5 m?

Detailed Sizing and Scaling Discussion

SWM shield predicted performance is based on a scaled version of the CB Shield’s removal
performance testing results as contained in CB Shield’s ETV Verified Performance Claim. The
scaling of performance data is made based on total treatment area of surface loading, which in this
case is the area of grate. The grate is in contact with permanent water in the sump below during
flow events, with sediment removed from the flow stream by gravity settling. Settled particles then
proceed further through the grate and into the sump where it is stored until the unit is maintained.

The SWM Shield is also expected to mimic performance of the CB Shield with respect to its anti-
scour properties. The similar grate type design combined with a greater depth of sump allows for
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CB SHIELD INC.

an expectation that scour will be limited from the SWM Shield even during extreme flow events.

The following chart outlines a flow vs. capture ratio in the proposed SWM Shield model that will be
implemented at both of the sites:

SWM Shield Design
Heart Lake Road and Kennedy Road
800% Predicted Capture Rates based on
scaled lab testing results for CB Shield -
700% % Capture vs. Flow Rate

@ SWM Shield scaled capture
60.0%

e | 0g. (SWM Shield scaled capture)

50.0% y=-0.117In{x) +0.9897

40.0%

PERCENT CAPTURE

30.0%

20.0%
10.0%

0.0%
0 100 200 300 400 500 600

FLOW (L/S)

Data points in the capture curve above are identical to those contained in the ETV Verified claim for
CB Shield except that the flow values have been increased by a factor of 62.5, which is the exact
factor of increase in the surface area of the proposed SWM Shield as compared with a standard

CB Shield.

It should be noted that the proposed SWM Shield has a sump depth that is only 4 times deeper
than that of the standard CB Shield (i.e. 2.4 m vs. 0.6 m depth). However, this difference in depth is
not predicted to affect performance other than affecting the cycle of maintenance which is
outlined later in this brief.
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CB SHIELD INC.

Predicted Performance

Each of the catchment areas was modelled in PCSWMM, using long term continuous rainfall data
from the Bloor Street meteorological station. From this, various flow rates were determined
corresponding to their average annual percentage of total volume of flow. This flow was then
matched against the corresponding removal rate for the SWM Shield, as determined through
scaling from a CB Shield ETV Verified testing data.

If required, the simple approach outlined above can be supplemented through more advanced
water quality modelling (within PCSWMM) of the catchments and the SWM Shield treatment
devices. Additional modeling would target better description of sediment transport characteristics
from the catchments and the associated variation with flows.

Our initial analyses for each of the two SWM Shields indicate similar predicted long term capture of
sediment in each unit, due to their similar catchment characteristics. Each unit’s predicted long
term capture is outlined in the charts below:

Heart Lake Road SWM Shield Predicted Performance
% Capture per
Average Annual Scaled Lab Cumulative
Flow (L/s) % of Flow Results Annual Capture

5 21 64% 14%

15 45 64% 15%

25 60 61% 9%

50 77 53% 9%
100 88 45% 5%
150 92 40% 2%
200 94 37% 1%
TOTAL: 55%

Kennedy Road SWM Shield Predicted Performance
% Capture per
Average Annual Scaled Lab Cumulative
Flow (L/s) % of Flow Results Annual Capture

5 20 64% 13%

15 43 64% 15%

25 57 61% 9%

50 74 53% 9%
100 87 45% 6%
150 92 40% 2%
200 94 37% 1%
TOTAL: 54%
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CB SHIELD INC.

Maintenance Cycle

Frequency of maintenance will be a function of total stormwater volume directed to each SWM
Shield, the loading within the stormwater, and the capture rate of the SWM Shield.

Total volume of stormwater and loading annually directed to each device (on average) is calculated
given:

e Approximately 792 mm of precipitation for City of Toronto

e Forimperviousness values of 45% and 58%, average precipitation to runoff is estimated at
50% and 60% respectively.

e Stormwater is assumed to contain 125 mg/L of total suspended solids.

e Sediment from stormwater is assumed to have a density of 1.23 kg/L (per MOECC)

Volume of Sediment Captured Calculations:
Heart Lake Road catchment:

e Sediment loading (kg/yr) = 10.29 ha X 792 mm X 50% runoff X 125 mg/L
e Sediment loading (kg/yr) = 5,094 kg/year

e Sediment capture = 5,094 kg/year X 55% capture rate = 2802 kg/year
e Sediment volume captured = 2802 kg/year / 1.23 kg/L = 2.3 m3/year

Kennedy Road catchment:

e Sediment loading (kg/yr) = 9.02 ha X 792 mm X 60% runoff X 125 mg/L
e Sediment loading (kg/yr) = 5,358 kg/year

e Sediment capture = 5,358 kg/year X 54% capture rate = 2893 kg/year
e Sediment volume = 2893 kg/year / 1.23 kg/L = 2.4 m3/year

A quick comparison with the MOECC 2003 Guideline document (Table 6.3 reproduced below)
indicates a higher predicted loading rate using Table 6.3:

Table 6.3: Annual Sediment Loadings

Catchment Annual Loading Wet Density Annual Loading
Imperviousness (kg/ha) (kg/m?) (m*/ha)
35% 770 1,230 0.6
55% 2,300 1,230 1.9
70% 3,495 1,230 2.8
85% 4,680 1,230 3.8
SWM Planning & Design Manual -6-13 - Operation, Maintenance and Monitoring

Heart Lake Road catchment using MOECC:

e Annual sediment loading (kg/yr) = 1,535 kg/ha X 10.29 ha = 15,795 kg/year
e Annual sediment captured = 15,795 kg/yr X 55% capture rate = 8,687 kg/year

March 7, 2017 — Letter to J. lantomasi Page 5



CB SHIELD INC.

e Sediment volume captured = 8687 kg/yr / 1.23 kg/L = 7.0 m3/year
Kennedy Road catchment using MOECC:

e Annual sediment loading (kg/yr) = 2,539 kg/ha X 9.02 ha = 22,902 kg/year
e Annual sediment captured = 22,902 kg/yr X 54% capture rate = 12,367 kg/year
e Sediment volume captured = 12,367 kg/yr / 1.23 kg/L = 10.0 m3/year

Given the proposed SWM Shield configuration for both locations has a sediment holding capacity
(prior to maintenance requirement) of approximately 40 m3, corresponding to a depth of 1.8 m of
the total available sump of 2.4 m. Accordingly, each facility should be expected to be maintained
as follows:

e Heart Lake Road Facility maintained every 40m3 /7 m3/year = 5.7 years
e Kennedy Road Facility maintained every 40m?3 /10 m3/year = 4 years

Actual accumulation of sediment should be determined through an annual maintenance check. In
them interim, we would recommend consideration of the higher MOECC Table 6.3 based loadings.

Closure

Please note that we would be pleased to assist with pursuing approvals you may require from the
Ontario Ministry of Environment and Climate Change (MOECC), Toronto Region Conservation
Authority (TRCA) and others as may be required.

In summary, we are able to predict at least a 50% long term average removal of sediment from
runoff in both the Heart Lake Road and Kennedy Road SWM facilities given installation of suitably
sized SWM Shield units. Maintenance cycles for the SWM Shield will be approximately 4 to 6 years.

In closing, we would be happy to provide any further details required. Please feel free to contact
me at your convenience.

Thank you.

Yours very truly,
CB Shield Inc.

7 B

Stephen Braun, P.Eng.
Engineering Director
stephen.braun@cbshield.com
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SWM Shield Storm Water Quality System
DESIGN CRITERIA AND SPECIFICATIONS

Description
Water quality system located in a pond at the inlet which may replace sediment fore-bay. Sediment enters the box culvert

tank through slotted openings in the top slab.

General Design

SWM Shield systems are designed to capture sediment before it can enter the pond. At least 90% of all runoff will
pass over the entire slotted roof slab before entering the pond. At least 50% of the total suspended solids will be
captured by the SWM Shield in a standard design (based on ETV particle size distribution)

Sediment removal will be project specific and the design performance will be supplied by CB Shield staff.
Systems are precast concrete box culvert as per OPSS 1821.

SWM Shield is not designed for traffic loading due to a large number of slotted openings in the top slab. It has
walls on each side of the top slab to contain the water and keep vehicles off. If safety concerns exist, a grate may
be required to cover the entire top slab.

SWM Shield is installed on a minimum of 6 inches of 3% inch aggregate stone with a minimum soil bearing
capacity of 2,000 psf. This may vary depending on the pond bed stability and will be left to the engineer’s
discretion.

All joints of the SWM Shield system must be water tight so water does not leak in/out of the system during
cleaning or normal operation. It is therefore the contractor’s responsibility to add extra waterproofing in addition to
what is supplied by the SWM Shield manufacturer. There are a number of products on the market to achieve this.
The invert of the pipe out letting into the pond must be equal to or higher than the top of the SWM Shield system.
The SWM Shield is best designed when the top slab is 350mm higher than the pond level. If that is not possible
another option in the end of system design is available.

Upon request during the design process an oil baffle or sock may be included to treat dry weather spills.

Upon request and prior to project initiation, photo documentation of the system installation can be supplied.

INSPECTION AND MAINTENANCE REQUIREMENTS

The system is designed to be in the pond with an adjacent access road. The outside wall on top of the system will
be 900mm high. The inside wall which is open to the pond is 600mm high. This is to allow large storms to spill
over the inside wall directly into the pond when necessary.

The units will be accessible for inspection and cleaning through a manhole frame and cover every 2.5m. Units
should be cleaned when the average depth of sediment inside the system is 1800mm. (This for the standard 3000
x 2400mm size) We recommend yearly inspections until a pattern for sediment loading is established.

Systems can be cleaned by using a vacuum truck. A pressure water hose forcing all sediment to one end of the
system may also be helpful. The units may be entered by persons trained in confined space entry.

Water can be decanted from the SWM Shield tank directly into the pond, leaving only the sediment for the
vacuum truck to remove and dispose of.
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Memorandum
April 28, 2017
To: John Nemeth, Region of Peel Ref. No.: 11129100
W '/":% o
From: Heather Polan/ks/3
CC: Karen Edgington, GHD; Jamie lantomasi, GHD

Derek Morningstar, GHD

Subject: Natural Environment Existing Conditions
Kennedy Pond — Stormwater
City of Brampton, Peel Region

1. Introduction

The Region of Peel (Region) retained GHD Limited (GHD) to complete a review of the Kennedy
Stormwater Management (SWM) Facility for the purposes of improving the performance of the SWM
Facility, as appropriate. The Kennedy SWM facility is located at the northeast corner of the Mayfield Road
and Kennedy Road intersection (Site), City of Brampton, Region of Peel. The Region also requested that
design alternatives be investigated to look for ways to improve the ease and efficiency of pond
maintenance. This Natural Environment Existing Conditions report has been prepared to describe the
characteristics of the terrestrial and aquatic environment associated with the SWM Pond in advance of
those improvement designs.

2. Study Area

From a natural environment perspective, the characterization of existing conditions within the Study Area
are depicted on Figure 1. The Study Area has been defined as the SWM facility (Site) parcel plus a
120-metre (m) buffer. General photos of the Study Area are provided in Appendix A.

3. Methodology

Information on the natural environment existing conditions within the Study Area was gathered from a
combination of secondary source material, agency consultation and several Site visits.

3.1 Secondary Source Information Collection and Review

Available secondary sources of information were collected and reviewed to determine the existing natural
environment conditions within the Study Area. The sources reviewed are outlined in Table 1.
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Table 1

Secondary Source Information Reviewed

Source Information reviewed

Ministry of Natural Resources
and Forestry (MNRF)

Fisheries and Oceans Canada
(DFO)

Ontario Breeding Bird Atlas

Region of Peel Official Plan
(Working Office Consolidation
October 2014)

iNaturalist

Ontario Reptile and Amphibian
Atlas

Ontario Butterfly Atlas

eBird

Government of Canada

Rare Vascular Plants of Ontario

Atlas of the Mammals of
Ontario

Bat Conservation International
Species at Risk of Ontario List
(SARO)

Alvars of Ontario
Tallgrass Ontario

Toronto and Region
Conservation Authority (TRCA)
Greenbelt Plan Area

Niagara Escarpment Plan Area

Oak Ridges Moraine Plan Area

3.2 Agency Consultation

Species at Risk (SAR)
Natural Heritage Information Center (NHIC) mapping

Natural Heritage Features data layers from Land Information
Ontario

Species at Risk Fish and Mussel Maps (2015)

Breeding Bird Data for Study Area
Schedule A — Core Areas of the Greenlands Systems in Peel

Schedule D1 — Oak Ridges Moraine Conservation Plan Area
(ORMCPA) Land Use Designations

Figure 2 — Selected Areas of Provincial Interest
Plant and animal observations in vicinity of Study Area
Species records for Study Area

Species records for Study Area

Avian species records in vicinity of Study Area

The Atlas of Canada — Toporama

Checked rare plant records for the Peel Region

Checked for records of rare mammals in the general area

Checked range maps in species profiles for the four listed bat
species that occur in Ontario

Checked range maps for SAR species not included in other
atlases

Checked for any known alvars in the general area

Checked for any known tallgrass prairies, savannahs and
indicator species

Met with the TRCA onsite to discuss constraints

Checked mapping to determine if the Study Area intersects
with the Greenbelt Plan Area

Checked mapping to determine if the Study Area intersects
with the Niagara Escarpment Plan Area

Checked mapping to determine if the Study Area intersects
with the Oak Ridges Moraine Plan Area

The Aurora District MNRF was consulted on October 24, 2016 to request available natural heritage

information, Species at Risk (SAR) records, and relevant wildlife records. A response was received on
March 7, 2017, the results of which are detailed in Section 4.6. During a Site visit on October 26, 2016
and CVC meeting on November 30, 2016, GHD discussed with TRCA the property boundaries and the
potential permitting requirements. TRCA also expressed the need to maintain wetland function at the site.
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3.3 Site Visits

A Site visit by a qualified ecologist was conducted on October 26, 2016, with the purpose of determining
natural environment conditions within the Study Area, and to supplement the results of the secondary
source review. Particular attention was paid to the habitat that could be provided for SAR, and a list of
incidental wildlife and plants was collected.

Furthermore, surveys for the federally threatened western chorus frog (Pseudacris triseriata) were
conducted on April 5, April 10, and April 13, 2017, according to applicable protocols available at the time
of survey, due to the potential for federal funding for portions of the project.

4. Characterization of the Existing Environment

4.1 Surrounding Land Use

The Study Area falls at the edge of the City of Brampton, part of a wetland area between remnant
agricultural fields and across from residential development.

4.2 Significant Natural Features

There are no significant natural features within the Study Area, but the Study Area does fall within the
regulation limits of the TRCA's Ontario Regulation 166/06: Development, Interference with Wetlands and
Alterations to Shorelines and Watercourses.

The Study Area does not fall within the Oak Ridges Moraine, Niagara Escarpment Plan Area or Greenbelt
Plan Area.

4.3 Terrestrial Environment

The SWM pond is at the northeast corner of the intersection, but is adjacent to a wetland feature that runs
along Mayfield Road. The SWM pond is surrounded by emergent wetland vegetation, primarily
narrow-leaved cattails (Typha angustifolia). The cultural meadow surrounding the pond is mostly
goldenrod species (Solidago sp.) and European grasses with some growth of invasive shrubs. A small,
young coniferous plantation is to the north of the SWM ponds and a cattail marsh is to the northeast. The
wetlands along Mayfield Road are not classified as provincially significant, but are likely unevaluated.

A list of vegetation and wildlife observed during the Site visit is provided in Appendix B; more detail on the
potential for SAR is provided in Section 4.6.

4.4 Aquatic Environment

There does not appear to be any direct flow between the SWM pond and the adjacent wetlands, and there
was no distinguished channel although mapping from LIO indicate that there may be a channel through
the wetland towards the inline pond to the northeast of the Study Area.

While no fish were observed during the Site visits, SWM ponds often become inhabited by fish from
adjacent natural sources or through unlawful introductions. Fish eggs are occasionally transferred via
migratory waterfowl into adjacent waterbodies and some of the eggs survive and develop; or humans
release aquarium fish into SWM ponds. Common SWM pond species found in the greater Toronto area
would include small, common minnows such as creek chub (Semotilus atromaculatus), fathead minnow
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(Pimephales promelas), goldfish (Carassius auratus); or pumpkinseed (Lepomis gibbosus). These species
are able to tolerate the warmer lentic water temperatures and eutrophic conditions of SWM ponds.
Endangered redside dace (Clinostomus elongatus), found in streams in the vicinity of the study site, would
not be able to survive under these conditions, and therefore there are no concerns of encountering this
SAR in the SWM Pond.

Redside dace are reported to most often reside in headwater streams, in areas of clear, cool, slow-flowing
water with riffle-pool sequences and overhanging vegetation (RDRT, 2010; Scott and Crossman, 1973;
COSEWIC, 2007). Riffles are generally used for spawning and pools are used as resident habitat. Habitat
temperatures are usually less than 24°C and dissolved oxygen concentrations are at least 7 milligrams
per litre (RDRT, 2010). Bottom substrate most often includes boulders, gravel, rock, or sand with a
shallow surface covering of detritus or silt (RDRT, 2010). Although they are typically found in clear water,
they have been found to tolerate moderate levels of turbidity (COSEWIC, 2007). Redside dace are
considered sensitive to turbidity, as the bulk of their ingested food consists of terrestrial insects captured
through a jumping-out-of-water feeding method; cloudy waters hinder vision and capture of insects (Scott
and Crossman, 1973). Important habitat elements include overhanging riparian vegetation (grasses and
shrubs), undercut banks, and instream cover in the form of boulders and woody debris (COSEWIC, 2007).
Unless spawning, they are reported to prefer residing in pools from 0.1 to 2.0 m in depth. Spawning
occurs in shallow gravel riffles. Redside dace eggs are non-adhesive and therefore vulnerable to high
flows; instream cover in the form of submerged branches and logs, aquatic vegetation, and rocks can
control the velocities of flow which easily wash away eggs (Scott and Crossman, 1973).

Under the DFO Self Assessment process, the two main criteria for assessment are Waterbody Type and
Activity Type and their associated criteria. The SWM ponds satisfy the Waterbody Type exemption for
DFO review as they are existing artificial waterbodies that are not connected to a waterbody that contain
fish at any time during any given year. As the fishery of the ponds are unknown at this time, it is still
required to avoid causing serious harm to fish by adhering to best management practices, such as those
described in the measures to avoid harm under the Fisheries Act. If fish are found in the ponds,
consultation with the MNRF may be required and a Licence to Collect Fish for Scientific Purposes may
need to be obtained in advance of any potential impact.

4.5 Wildlife

The habitat in the Study Area is mostly disturbed and comprised of a high proportion of non-native
vegetation. Mallards were observed in the pond, although the Site visits were conducted outside of the
bird breeding period, so these could be migrants. A red-tailed hawk (Buteo jamaicensis) flew over the Site
and black-capped chickadees (Poecile atricapillus) were using the trees and shrubs. Small nests were
observed within some of the shrubs, but these were no longer active. The wetland vegetation around the
SWM pond likely provide nesting habitat for a variety of wetland birds and other wildlife that are tolerant of
high local disturbance. The SWM pond and adjacent wetlands are likely used by frogs and turtles,
although no frogs or basking turtles were observed during any of the western chorus frog surveys.

4.6 Species at Risk

Information relating to the locations of species listed as Endangered and Threatened under the ESA is
considered sensitive, and is therefore protected under the act. The specific information provided here is
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intended solely for the purpose of project planning and should be distributed only as necessary to project
team constituents and regulatory agencies.

Under the ESA, there is protection afforded to both the species and their habitat, even when the habitat is
not currently occupied. No SAR specific-surveys for provincially listed species were conducted at this
point in the project, with the exception of plant species that could have been identified during the Site
visits, if they were present. Further investigation of potential habitat available within the Study Area may
be needed in order to determine the habitat occupancy of SAR, if there is any potential for impacts to
those species or their habitat from scheduled activities.

Through the review of available databases described in Table 1, 20 SAR species were identified in the
general area that includes the Study Area. In most cases, the record for these species is from a broader
area which does not necessarily indicate that the species occurs within the Study Area. The habitat
requirements of each species was compared to the habitat available within the Study Area to determine
the likelihood that it would occur. The details of this assessment are provided in Appendix C.

The SAR list includes five species that were listed as Special Concern and are therefore not directly
afforded protection under the ESA even if they were present in the Study Area. Of the fourteen species
listed as Endangered or Threatened, three plant species were determined not to be present in the Study
Area based on the Site visits and ten species were determined to have a low probability to occur within
the Study Area. The Blanding's turtle (Emydoidea blandingii) was considered to have moderate probability
to occur in the Study Area. Blanding's turtle could use the SWM ponds and adjacent wetlands, although
this species was included only based on one record from 2011 in the general area that was included in the
Ontario Herpetofaunal Atlas. No species-specific studies were conducted for this species in the
appropriate timing window.

One species listed on the federal Species at Risk Act (SARA), namely the western chorus frog, was
determined to have a high potential for occurrence within the Study Area, but was not detected during any
of the surveys.

5. Summary

The Study Area is a mix of naturalized and disturbed habitat with invasive and pioneer vegetation species.
Some wetland habitat is provided for use by wildlife. However, no frogs or turtles were observed during
the Site visits. It is adjacent to a larger wetland complex that is unevaluated. The SWM ponds may be
considered part of this wetland complex if an evaluation is completed under the Ontario Wetland
Evaluation System (OWES). Permits for the alteration of the pond may be required from TRCA or the
MNRF in the event that there is any predicted impact to these species or their habitat, including the
wetland. Further investigation of potential habitat available within the Study Area may be required in order
to determine the habitat occupancy of SAR, if there is any potential for impacts to those species or their
habitat from scheduled activities.
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Photographic Log
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Photol - Kennedy Pond facing east

Photo2 - Kennedy Pond facing west

Site Photographs
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Attachment B

Incidental Wildlife and Vegetation Inventory

Kennedy Pond

Natural Environment Existing Conditions

Region of Peel

Common Name

Scientific Name

Birds

Red-winged blackbird
Mallard

Great blue heron
Canada goose
Red-tailed hawk
Northern cardinal
Turkey vulture
Killdeer

Song sparrow

Black-capped chickadee

Eastern pheobe
American robin

Agelauis phoeniceus
Anas platyrhynchos
Ardea herodias
Branta canadensis
Buteo jamaicensis
Cardinalis cardinalis
Cathartes aura
Charadrius vociferus
Melospiza melodia
Poecile atricapillus
Sayornis pheobe
Turdus migratorius

Vegetation

Norway maple
Staghorn sumac
Wild mustard sp.
Late goldenrod
Common mullien
Willow

Purple loosestrife
Red-osier dogwood
Eastern-white cedar
Garlic mustard
Field sow thistle
Wild Carrot

Sweet cherry

Cow vetch

Reed canary grass
Coneflower
Burdock

Hawthorn

Eastern cottonwood
Teasel

Sweet white clover
Common yarrow
Narrow-leaved cattail

Acer platanoides
Rhus typhina
Cruciferae sp.
Solidago gigantea
Verbascum thapsus
Salix sp.

Lythrum salicaria
Cornus sericea
Thuja occidentalis
Alliaria petiolata
Sonchus arvensis
Daucus carota
Prunus avium
Vicia cracca
Phalaris arundinacea
Echinacea sp.
Arctium sp.
Crataegus
Populus deltoides
Dipsacus fullonum
Melilotus albus
Achillea millefolium
Typha angustifolia

Page 1 of 1






Attachment C

Species at Risk Screening Table

GHD 11129100Memo3-TPs






Attachment C

Species at Risk Screening
Kennedy Pond
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Likelihood to
Common Occur on the
Name Scientific Name Taxon Source’ | ESA Status? Habitat Description site® Rationale for Likelihood
Barn Swallow |Hirundo rustica |Birds MNRF, Threatened |In Ontario barn swallow breeding habitat contains a suitable nesting structure, open areas for foraging, and a body of water that provides mud for Low Although Barn Swallows may feed over the wetlands, there
OBBA nest construction (Lepage 2007, COSEWIC 2011). This species nests in human made structures including barns, buildings, sheds, bridges, and are no suitable structures for nesting. This species was not
culverts (Lepage 2007, COSEWIC 2011). This species commonly nests in small colonies, occasionally reaching 50 pairs or more in number (Lepage observed during the Site visit.
2007). Preferred foraging habitat includes grassy fields, pastures, agricultural cropland, lake and river shorelines, cleared rights-of-way, and
wetlands. Mud nests are fastened to vertical walls or built on a ledge underneath an overhang. Suitable nests from previous years are reused
(Brown and Brown 1999). In Ontario the barn swallow is widespread and common in southern Ontario south of the Canadian Shield and has a
scattered distribution in the Southern Shield. It breeds in isolated pockets in northwestern Ontario especially in the vicinities of Thunder Bay and
Lake of the Woods, and has a sporadic breeding distribution north to the Hudson Bay lowlands, largely absent from the boreal forest (Lepage 2007).
Bank Swallow|Riparia riparia Birds MNRF, Threatened |Bank swallows nest in burrows in natural and human-made settings where there are vertical faces in silt and sand deposits. Many nests are on Low Although Bank Swallows may feed over the wetlands, there
OBBA banks of rivers and lakes, but they are also found in active sand and gravel pits or former ones where the banks remain suitable. The birds breed in are no suitable banks for nesting. This species was not
colonies ranging from several to a few thousand pairs. The bank swallow migrates south for the winter, primarily to South America. observed during the Site visit.
Bobolink Dolichonyx Birds MNRF, Threatened |In Ontario, the bobolink (Dolichonyx oryzivorus) breeds in grasslands or graminoid dominated hayfields with tall vegetation (Gabhauer 2007). Low Grassland is present in the Site, but it is dominated by large-
orizivorus OBBA Bobolinks prefer grassland habitat with a broad-leaf component and a substantial litter layer. They have low tolerance for presence of woody leaved vegetation and not a large enough grassland overall to
vegetation and are sensitive to extensive mowing. They are found in greater numbers in old fields where mowing and re-sowing are infrequent, be suitable for nesting of this species. This species was not
preferably at intervals of several years (Martin & Gavin 1995). Their nest is woven from grasses and forbs. It is built on the ground, in dense observed during the Site visit.
vegetation, usually under the cover of one or more broad-leaved forbs (Martin & Gavin 1995).
Chimney Chaetura Birds OBBA Threatened |Chimney swift breeding habitat is varied and includes urban, suburban, rural and wooded sites. They are most commonly associated with towns and Low Although Chimney may feed over the wetlands, there are no
Swift pelagica cities with large concentrations of chimneys (COSEWIC 2007). Preferred nesting sites are dark, sheltered spots with a vertical surface to which the suitable structures (chimneys) for nesting. This species was
bird can grip. Unused chimneys are the primary nesting and roosting structure, but other anthropogenic structures and large diameter cavity trees not observed during the Site visit.
are also used. Chimney swifts usually nests one pair to a chimney, and will roost in large colonies outside of the breeding season (COSEWIC 2007,
Cink and Collins 2002).
Common Chordeiles minor |Birds OBBA Special In Ontario, Common nighthawk habitat consists of opens habitats with little groundcover including: forested, rural-agricultural and urban Low There are no suitable open gravel or rock areas or roofs for
Nighthawk Concern environments (Sandilands 2007, COSEWIC 2007). It is found in rock barrens, alvars, sand barrens, bogs, fens, and in forest openings created by Common Nighthawk to nest. This species was not observed
natural and anthropogenic disturbance (Sandilands 2007). In southern Ontario farmlands it has nested in grasslands, gravel pits, alvars, pastures during the Site visit.
and airports. In urban areas, Common nighthawks nest mainly on graveled rooftops (Sandilands 2007). Nest on the ground usually in the open.
Urban nesting birds may prefer large roofs (Brigham et al. 2011).
The Common nighthawk breeds throughout the entire province of Ontario from the Carolinian region to the Hudson’s Bay Lowlands. South of the
Southern Shield this species occurs most commonly in urban environments and is largely absent from areas of intensive agriculture (Sandilands
2007). Egg dates in Ontario have been reported between May 26th and August 13th (Peck and James 1983, Peck and James 1994).
Eastern Sturnella magna |Birds MNRF, Threatened |In Ontario, breeding habitat of eastern meadowlark is pastures, hayfields, meadows/old fields (Leckie 2007). Eastern meadowlarks prefer moderately Low Grassland is present in the Site, but it is dominated by large-
Meadowlark OBBA tall grasslands with abundant litter cover, high grass proportion, and a forb component (Hull 2002). They prefer well drained sites or on slopes leaved vegetation and not a large enough grassland overall to
(Roseberry and Klimstra 1970). Sites with different cover layers are preferred (Hull 2002, Skinner 1975). be suitable for nesting of this species. This species was not
The Eastern meadowlark builds a nest of woven grasses on the ground amongst dense vegetation. Most eggs are laid in late May or early June observed during the Site visit.
althouah the Eastern meadowlark may beain laving as early as the beqinnina of May (L eckie 2007).
Eastern Contopus virens |Birds MNRF, Special The eastern wood-pewee lives in the mid-canopy layer of forest clearings and edges of deciduous and mixed forests. It is most abundant in Low There is no mature woodland within the Site. This species was
Wood-pewee OBBA Concern intermediate-age mature forest stands with little understory vegetation. not observed during the Site visit.
Wood Thrush [Hylocichla Birds MNRF, Special The wood thrush lives in mature deciduous and mixed (conifer-deciduous) forests. They seek moist stands of trees with well-developed undergrowth Low There are no mature deciduous stands of forest with moist soil
mustelina OBBA Concern and tall trees for singing perches. These birds prefer large forests, but will also use smaller stands of trees. They build their nests in living saplings, and well-developed undergrowth that would be suitable for
trees or shrubs, usually in sugar maple or American beech. The wood thrush flies south to Mexico and Central America for the winter. Wood Thrush. This species was not observed during the Site
visit.
American Panax Vascular Plant [RVPO Endangered (In Ontario, American ginseng is found in rich, moist, undisturbed and relatively mature deciduous woods often dominated by sugar maple None There are no mature deciduous forest stands suitable for
ginseng quinquefolius (COSEWIC 2000a). It is also commonly found on south-facing slopes and in ravines. Ginseng grows under closed canopies in neutral, loamy soils. American ginseng within the Site. This species was not
observed during the Site visit.
Butternut Juglans cinerea |Vascular Plant |MNRF, Endangered [In Ontario, butternut is found along stream banks, in swamps, and in deciduous and mixed forests (Voss and Reznicek 2012). It is commonly None Butternut can occur across a wide variety of soil types, but this
NHIC, associated with species including beech, maple, oak and hickory (Voss and Reznicek 2012). Butternut prefers moist, fertile, well-drained soils, but species was not observed during the Site visit.
RVPO will also grow in rocky limestone soils (Farrar 1995). This species is shade intolerant (Farrar 1995).
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Likelihood to
Common Occur on the
Name Scientific Name Taxon Source’ | ESA Status? Habitat Description site® Rationale for Likelihood
Dense Liatris spicata Vascular Plant |RVPO Threatened |In Ontario, the dense blazing star is found mainly in moist tall-grass prairies, oak savannahs, wet meadows and along roadsides (COSEWIC 2010a; None Although the open field within the Site could be suitable for
Blazing Star Voss and Reznicek 2012). It grows in moist to wet, sandy calcareous soils (WDNR 2013). This species requires full sun and so is found in open this species, it was not observed during the Site visit.
habitats (COSEWIC 2010a).
Monarch Danaus Insects OBA Special Throughout their life cycle, Monarchs use three different types of habitat. Only the caterpillars feed on milkweed plants and are confined to meadows Low No Milkweed was found within the Site. This species was not
plexippus Concern and open areas where milkweed grows. Adult butterflies can be found in more diverse habitats where they feed on nectar from a variety of observed during the Site visit.
wildflowers. Monarchs spend the winter in Oyamel Fir forests found in central Mexico.
Small-footed |Myotis leibii Mammals MNRF, Endangered [In the spring and summer, eastern small-footed bats will roost in a variety of habitats, including in or under rocks, in rock outcrops, in buildings, Low There are no rock features suitable for roosting and no
Myotis BCI under bridges, or in caves and mines. This species does not roost in trees. These bats often change their roosting locations every day, but stay underground features suitable for hibernation for this species.
within a general area with multiple roost options. At night, they hunt for insects to eat, including beetles, mosquitos, moths, and flies. In the winter,
these bats hibernate, most often in caves and abandoned mines, or other underground passages. They seem to choose colder and drier sites than
similar bats and will return to the same spot each vear.
Little Brown [Myotis lucifugus [Mammals MNRF, Endangered [During the day this species roosts mostly in trees and buildings. They often select attics, abandoned buildings and barns for summer colonies where Low There are no mature trees or buildings suitable for summer
Myotis BCI they can raise their young. Bats can squeeze through very tiny spaces (as small as six millimetres across) and this is how they access many roosting roosting and no underground features suitable for hibernation
areas. Little brown bats hibernate from October or November to March or April, most often in caves or abandoned mines or similar underground for this species.
spaces that are humid and remain above freezing.
Northern Myotis Mammals MNRF, Endangered |Northern long-eared bats normally roost in trees and rarely in buildings, choosing to roost under loose bark and in the cavities of trees. These bats Low There are no mature trees or buildings suitable for summer
Myotis septentrionalis BCI hibernate from October or November to March or April, most often in caves, abandoned mines or similar underground spaces where they can find roosting and no underground features suitable for hibernation
stable temperatures above freezing and high humidity. for this species.
Tricolored Perimyotis Mammals MNRF, Endangered [During the summer, the Tri-colored Bat is found in a variety of forested habitats. It forms day roosts and maternity colonies in older forest and Low There are no mature trees or buildings suitable for summer
Bat subflavus BCI occasionally in barns or other structures. Although their specific roosting requirements in Ontario are very poorly known, they are most often roosting roosting and no underground features suitable for hibernation
in leaf clumps, hanging mosses or squirrel nests. They forage over water and along streams in the forest. Tri-colored Bats eat flying insects and for this species.
spiders gleaned from webs. These bats hibernate from October or November to March or April, most often in caves, abandoned mines or similar
underground spaces where they can find stable temperatures above freezing and high humidity.
Snapping Chelydra Reptiles and MNRF, Special Snapping turtles spend most of their lives in water, but will often move over open terrestrial landscapes and roads. They prefer shallow waters so High The ponds and wetlands in the Site are suitable for Snapping
Turtle geographica Amphibians OHA Concern they can hide under the soft mud and leaf litter, with only their noses exposed to the surface to breathe. During the nesting season, from early to mid Turtles, although none were observed during the Site visit.
summer, females travel overland in search of a suitable nesting sites, usually gravelly or sandy areas along streams. Snapping turtles often take
advantage of man-made structures for nest sites, including roads (especially gravel shoulders), dams and aggregate pits.
Blanding's Emydoidea Reptiles and OHA Threatened |Blanding's Turtles live in shallow water, usually in large wetlands and shallow lakes with lots of water plants. It is not unusual, though, to find them Moderate The ponds and wetlands in the Site are suitable for Blanding's
Turtle blandingii Amphibians hundreds of metres from the nearest water body, especially while they are searching for a mate or traveling to a nesting site. Blanding's Turtles Turtles, although none were observed during the Site visit.
hibernate in the mud at the bottom of permanent water bodies from late October until the end of April. However, there are very few historic records and little basking
Red-side Clinostomus Fish MNRF Endangered |The Redside dace is found in pools and slow-moving areas of small streams and headwaters with a gravel bottom. They are generally found in Low Aquatic habitat in the pond is not suitable for this species.
Dace elongatus areas with overhanging grasses and shrubs, and can leap up to 10 cm out of the water to catch insects. During spawning, they can be found in
shallow parts of streams, which are also popular spawning areas for other minnow species.
Western Pseudacris Reptiles and OHA Not Listed* |The Western Chorus Frog occupies a variety of lowland habitats with an open or discontinuous canopy, where slight depressions in topography High The ponds and wetlands in the Site are suitable for Western
Chorus Frog |triseriata Amphibians allows the formation of wetlands (e.g.., marshes, swamps, ponds) that generally dry out in summer. The vegetation in those habitats is mainly Chorus Frogs, although none were observed during the Site

herbaceous and partly submerged trees. The home range of an individual must provide for the specific needs of all life cycles (breeding, foraging,
movement and hibernation).

visit.

Notes:

1 Species identified through a request to the Ontario Ministry of Natural Resources and Forestry (MNRF), Obtained from the Natural Heritage Information Centre (NHIC), the local Conservation Authority (CA),
the Rare Vascular Plants of Ontario (RVPO), the Ontario Herpetofaunal Atlas (OHA), the Atlas of the Breeding Birds of Ontario (OBBA), the rare fish and mussel maps from the Department of Fisheries and Oceans (DFO) or the Ontario Butterfly Atlas (OBA).

2 Status of the species on the Species at Risk in Ontario list, and protected under the provincial Endangered Species Act.

3 Probability to occur is based on the reliability of the historic record, suitability of the habitat on site and classified as "None" for species where a sufficient survey confirmed absence, and "confirmed" if a survey identified the species on habitat.

*
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1.

Introduction

This Operations and Maintenance Manual has been prepared for the Region of Peel to provide an
outline of the maintenance responsibilities, inspection procedures and associated estimated costs
for the Kennedy Stormwater Management Facility, in accordance with the Ministry of the
Environment Stormwater Management Planning and Design Manual (SWMP Manual), March 2003.

The existing SWM facility is located within the Etobicoke Creek watershed, adjacent to the
intersection of Kennedy Road and Mayfield Road, in the Town of Caledon, Regional Municipality of
Peel. The SWM facility services 9.76 hectare (ha) of existing road allowance. Figure 1, Key Plan,
indicates the location of the existing facility and the contributing drainage area.
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Stormwater Management Facility

Full details of the SWM facility are described in the report entitled Kennedy Pond Stormwater
Management Facility Retrofit, March 2017. Refer to Drawing SWM-201 (rear pocket) for the
detailed design of the facility. A brief summary of the facility design is as follows:

Drainage from 9.76 ha of existing road allowance is directed to the SWM facility located
adjacent to a tributary of Etobicoke Creek.

A permanent pool volume of approximately 880 m? for quality control at a water elevation of
255.55m (geodetic).

The erosion portion of the pond (extended detention) will have a depth of 0.60 m
corresponding to a 25 mm water surface elevation of 256.15 m.

An outlet control manhole containing a concrete wall with a 100mm diameter orifice at an
invert elevation of 255.55m, will provide the extended detention storage for a detention time
of approximately 55 hours. An overflow control weir at an elevation of 256.15m will control
larger storm events.

A 3.0m wide overflow spillway is located along the northeast side of the facility at an
elevation of 256.30m, to control peak flows for the 5 through 100 year storm events to pre-
development levels.

A SWM Shield quality control structure located at the pond inlet to capture a significant
portion of incoming sediment
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Operations

3.1 Siltation Control

3.1.1 Upon Initial Completion of Facility Retrofit Works

Upon initial completion of the facility retrofit works, the as-constructed permanent pool volume will
be confirmed as per the approved design drawing (SWM-201). If required, the pond will be re-
excavated to obtain the required storage volume. Cleanout procedures will be in accordance with
Section 5.0. Facility landscaping will be rehabilitated with compensatory plantings to account for the
introduction of the new maintenance access path.

3.1.2 Continued Facility Operation by the Region

All inspection and maintenance requirements are detailed in Sections 4.0 and 5.0.
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Inspection after Municipal Assumption

4.1 Frequency of Inspection

. After every significant rainfall (>10 mm) for the first two years of operation.

. Minimum of four visits per year after the first two years of operation (winter, spring, summer
and fall).

. After the first 2 years, annual inspection of SWM Shield product for monitoring of sediment

accumulation levels.

4.2 Inspection Checklist

An inspection checklist is located in Appendix A. This checklist can be completed following each
site visit. The Region should keep a record of the completed checklists.
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5.

Maintenance Procedures

5.1 Grass Cutting

Grass cutting is not recommended for the pond in order to maintain a “natural” environment and
increased water quality benefits. It is recommended that pond facility banks be cut to a height of
10cm every third year and the following practices should be considered:

. Minimize the frequency of cutting;

. Do not cut the grass up to the edge of the facility to maintain shading and nutrient uptake;
and

. Do not blow grass clippings into the facility to minimize the organic loading in the pond.

5.2 Weed Control

Weed control of invasive alien species such as Dog Strangling Vines, European Buckthorn, Norway
Maple, Garlic Mustard, etc., is recommended to be implemented on a bi-annual basis and the
following item should also be considered:

° Prohibit the use of herbicides and insecticides due to the potential water quality concerns
associated with downstream uses;

5.3 Plantings

Any replacement plantings required due to disturbance or die-out (upland, shoreline fringe or
aquatic) are to be replaced in accordance with the original Landscape Plans or as otherwise
deemed appropriate by the Region. Native species should be used for all plantings.

54 Litter and Debris Removal

Accumulated litter and debris within the facility can be removed by hand during the regular
inspection periods.

5.5 Sediment Removal

5.5.1 SWM Shield Removals

The SWM Shield product has been design as a means to capture sediment as it enters the SWM
Facility. As the product is new and historical information unavailable, the timeline for removals is
unknown at this time. It is anticipated that the SWM Shield will capture approximately 50% of the
incoming sediment loading, resulting in the product’s storage capacity reaching 50% after 3 years.
Due to the unknown performance of the new product, it is recommended the sediment
accumulation be reviewed two times per year the first 2 years, and annual thereafter. Based on the
sediment accumulation, a more accurate loading rate can be determine and better estimate of
cleanout frequency determined.
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The SWM Shield has been design for sediment to be removed via vac-truck. The SWM Shield has
been designed to stay separate from the permanent pool; therefore the drawdown of the permanent
pool is not required to provide sediment removal services. It is recommended that excavated
sediment be placed immediately into dump trucks for disposal. It can be noted that a sediment
drying area is not always required, as the contractors which specialize in this work prefer to remove
and haul away sediment in one operation to avoid double handling of materials. This method has
proven to be more time and cost efficient.

Before removal, sediments are to be tested in accordance with MOE sediment disposal guidelines
(most private laboratories are familiar with the guidelines) to ensure that sediment is handled and
disposed of in an appropriate manner.

5.5.2 Forebay/Main Cell Sediment Removal Frequency

In accordance with MOE guidelines, the accumulated sediments within the SWM facility should be
excavated upon a 5% decrease in total suspended solids (TSS) removal efficiency. Based on the
enhanced protection level provided (80% TSS removal), cleanout will be required every 15 years
(refer to Appendix B for calculations). At that time, MOE loading guidelines estimate that
approximately 142 m?® of sediment will have accumulated in the pond. The introduction of the SWM
Shield product is meant to provide a means of reducing the sediment accumulation within the SWM
facility. As such, the facility will not receive the above noted sediment loading anticipated for a
typical end-of-pipe treatment method. It is recommended that a bathometric survey be provided at
the 10 year period to determine the sediment accumulation. A review will be required to analyse the
accumulation rate, and whether the permanent pool has adequate capacity to continue to provide
the required quality controls in conformance with MOECC guidelines. Based on the sediment
accumulation at that time, there will be a better understanding of the performance of the SWM
Shield in conjunction with the SWM facility, and the maintenance schedule can be adjusted
accordingly.

5.5.3 Method of Removal

To initiate the sediment removal process, several items need to be completed prior to
commencement of works. A bathymetric survey will be required to estimate the volume to be
removed. Engineering reports and plans, such as a Sediment Control Plan, may require completion
to ensure that maintenance activities do not adversely affect the downstream watercourse. This
process may also require communication and coordination with the Conservation Authority as
regards servicing requirements and permits.

To remove the sediment, the permanent pool will be required to be pumped out. The bathometric
survey will determine if both the forebay and main cell require excavation/sediment removal. A
temporary bulk head can be placed in MH2 and water pumped to this location. The majority of this
can be completed within the control manhole to minimize sediment disturbance

Once the facility is drained, the accumulated sediments can be excavated by backhoe or vactruck
from the forebay area. The form of excavation should be given consideration based on the
composition of the sediment within the forebay. Best efforts should be made to minimize
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disturbance to the structural base materials of the forebay(rip-rap, etc.). A temporary sediment
drying area is not feasible due to the limited land available and proximity to the wetland. It is
therefore recommended that the excavated sediment be placed immediately into trucks for disposal
to minimize disturbance to existing aquatic and local vegetation.

5.5.4 Sediment Disposal

It is recommended that excavated sediment be placed immediately into dump trucks for disposal.
This would assist in minimizing the disturbance of existing aquatic and local vegetation. It can be
noted that a sediment drying area is not always required, as the contractors which specialize in this
work prefer to remove and haul away sediment in one operation to avoid double handling of
materials. This method has proven to be more time and cost efficient.

Before removal, sediments are to be tested in accordance with MOE sediment disposal guidelines
(most private laboratories are familiar with the guidelines) to ensure that sediment is handled and
disposed of in an appropriate manner.
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Maintenance Costs

Based on Table 1 below, the anticipated average annual maintenance cost for the pond will be
approximately $19,515 based on 2017 dollars.

Table 1 Unit Costs for Operations and Maintenance

Type of Maintenance "&:73’;' P”&:: ;mt Total Cost
Litter/Debris Removal 1.0 0.53 ha $1,200 $636
Vegetation Maintenance
(Aquatic/Shoreline Fringe) 10 0.53 ha Ll Ll
Vegetation Maintenance 10 0.53 ha $1120 $594

(Upland/Flood Fringe)

SWM Shield Sediment
Removal and 0.25 40.5 m® $100 $1,620
Disposal(Off-Site Landfill)

Sediment Removal and
Disposal? 0.05 96 m® $220 $1,056
(Off-Site Landfill)

Sediment Testing 2

(Lab Tests on Quality) 01 L each HE0 HoL

Bathymetric Survey,

Engineering Reports and 0.1 1 each $12,000 $1,200

Permits

Inspection

(Inlet/Outlet, etc.) 10 L ) Bl B
Total: $5,786

' Source: Table 7.5 MOE, SWM Planning and Design Manual, March 2003.

2 Sediment removal frequency determined to be once every 11 years, however maintenance is recommended after is
typically done every10 years. Due to SWM Shield, pond excavation requirements are estimated to extend to 20 years. Costs

are based on maintenance every 10 years.
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Safety

71 Vegetation

The original SWM Pond Landscape Plan utilizes strategic planting location and species to
discourage direct access to the pond wherever possible. Any revegetation should be completed in
accordance with the original plans where plantings do not interfere with the new maintenance path.

7.2 Signage

Safety signage should be confirmed as installed per Drawing SWM-201 and SWM -202 to notify
the public of the potential safety concerns associated with the permanent pool within the pond and
flooding that may occur during rainfall events.

7.3 Infrastructure

Headwall has been constructed as per OPSD 804.030 with grates as per OPSD 804.05. Pedestrian
guard rails are proposed in areas where standard side slopes were not possible. Details are
included on Drawing SWM-202.
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APPENDIX A
|

Pond Inspection/Monitoring Checklist

Date:

Engineering ltem Maintenance Comments
9 9 Required (Y/N)

1. Outlet Blockage
(Is the pond level higher than the normal
permanent pool level 24 hours after a
rainfall?)

2. Inlet Blockage
(Is the pond level lower than the
permanent pool elevation?)

3. Pollutants (Hydrocarbon (oil), algae etc.)

4, Sediment Depth
(Has minimum depth of m been
achieved at low point?)

5. Trash Build-up

6. Outlet

(Signs of erosion)
7. Berm Stability and Shoreline Erosion
8. Inlet Structure

9. Outlet Structure

10. Maintenance Access
11. Fence, Locks, Gate
12.  Overland Flow Inlet

13. Water Level m Elev. (Is water
elevated above permanent pool
elevation?)

14.  High Water Marks __m Elev.

Land ing | Maintenance Comments
andscaping ltem Required (Y/N)

15.  Aquatic Vegetation
16.  Shoreline Vegetation
17.  Upland Vegetation

18. Invasive Species Present?

19. Additional Comments
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Project Name:

Region of Peel - Kennedy Pond

Project No.:

11129100

Description:

Sediment Removal Frequency

Drainage Area 9.76 ha
Imperviousness 45%
SWMP Type WL (Infiltration (1), Wetlands (WL), Hybrid (H), Wet Pond (WP))
Protection Level 1
Total Suspended Solids Removal 80%
Reduction in Efficiency to Initiate 5%
Starting Storage Volume 52 m*ha
Permanent Pool Volume 508 m’
Table 6.3: Annual Sediment Loading
(MOE SWM Planning and Design Manual, March 2003)
Loading Wet Density Loading
Imperviousness (kg/ha) (kg/m®) (m®ha)
35% 770 1230 0.63
55% 2300 1230 1.87
70% 3495 1230 2.84
85% 4680 1230 3.80
[Annual Loading/ha [ 13 | m/halyr
|Annual Loading | 12.2 [ meryr
Starting Sediment Amount of Starting End of Year End of Year Cumulative
Storage Removal Sediment Permanent Permanent Storage Sediment
Year Volume Efficiency Removed Pool Volume | Pool Volume Volume Removed
m’ha % m® m® m® m’ha m®
1 52 80.0% 9.760 507.8 498.1 51.0 9.8
2 51.0 79.6% 9.715 498.1 488.3 50.0 19.5
3 50.0 79.3% 9.669 488.3 478.7 49.0 29.1
4 49.0 78.9% 9.624 478.7 469.0 48.1 38.8
5 48.1 78.5% 9.579 469.0 459.5 471 483
6 471 78.2% 9.535 459.5 449.9 46.1 57.9
7 46.1 77.8% 9.490 449.9 440.4 451 67.4
8 451 77.4% 9.446 440.4 431.0 44.2 76.8
9 442 77.1% 9.402 431.0 421.6 432 86.2
10 432 76.7% 9.358 4216 412.2 422 95.6
12 413 76.0% 9.271 402.9 393.6 40.3 114.2
13 40.3 75.6% 9.228 393.6 384.4 39.4 1234
14 39.4 75.3% 9.185 384.4 375.2 38.4 132.6
15 38.4 74.9% 9.142 375.2 366.1 37.5 141.7
16 375 74.6% 9.100 366.1 357.0 36.6 150.8
17 36.6 74.2% 9.057 357.0 347.9 35.6 159.9
18 35.6 73.9% 9.015 347.9 338.9 34.7 168.9
19 34.7 73.5% 8.973 338.9 329.9 33.8 177.9
20 33.8 73.2% 8.931 329.9 321.0 32.9 186.8
21 32.9 72.9% 8.890 321.0 3121 32.0 195.7
22 32.0 72.5% 8.848 3121 303.3 31.1 204.5
23 31.1 72.2% 8.807 303.3 294.5 30.2 213.3
24 30.2 71.9% 8.766 294.5 285.7 29.3 2221
25 29.3 71.5% 8.725 285.7 277.0 28.4 230.8
26 28.4 71.2% 8.684 277.0 268.3 275 239.5
27 275 70.9% 8.644 268.3 259.7 26.6 248.2
28 26.6 70.5% 8.604 259.7 251.0 25.7 256.8
29 25.7 70.2% 8.564 251.0 242.5 24.8 265.3
30 24.8 69.9% 8.524 242.5 234.0 24.0 273.9
50 8.1 63.6% 7.764 79.4 71.6 7.3 436.2
53 5.8 62.8% 7.656 56.2 48.5 5.0 459.3
54 5.0 62.5% 7.620 48.5 40.9 42 466.9
55 42 62.2% 7.584 40.9 33.3 34 4745
56 3.4 61.9% 7.549 33.3 25.8 2.6 482.1
57 2.6 61.6% 7.514 25.8 18.2 1.9 489.6
Cleanout when Sediment Removal Efficiency drops to: 75%
Sediment Removal Frequency 15 Years
Total Sediment Accumulated 142 m°
Recommended Cleanout 10 Years
96 m’

Date:3/14/2017

File Location:G:\111\11129100\Technical\Water Resources\Spreadsheets\Kennedy\11129100 Kennedy Sediment Removal[Sediment Removal]
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CB SHIELD INC.

233 Cross Avenue, Suite 302
Oakville, ON L6J 2W9, Canada
(T) 519-212-9161
info@cbshield.com

File: GHD-101
March 7, 2017

GHD Whitby
65 Sunray Street
Whitby ON L1N 8Y3

Attention: Jamie lantomasi, P. Eng.
Water Resource Engineer

Reference: Region of Peel SWM Facilities Retrofit, GHD # 11129100
Predicted Performance of SWM Shield Units

Dear Jamie:

As requested, we are providing you with sizing and predicted performance information for your
consideration in implementing SWM Shield™ stormwater devices at existing SWM facility retrofits
at Heart Lake Road/Mayfield Road and Kennedy Road/Mayfield Road in the City of Brampton,
Region of Peel. We understand the two SWM facilities, which are owned and operated by the
Region of Peel, are undergoing retrofits that will be designed by GHD.

The sizing of these devices, as you are aware, is based on ETV testing originally completed for the
CB Shield™. Our scaling of the much smaller CB Shield device up to the SWM Shield size will be
outlined in this letter, and will include an important statement regarding the potential limitations
of that scaling. We are quite aware that the scaling involved will require confirmation through
testing, and therefore we cannot support claims of performance with the same certainty as our
smaller ETV verified CB Shield device. However, we are confident that theoretical calculations will
provide good general expectations of performance for the two proposed units.

Site Parameters

We have based our review on the catchment parameters provided for the Heart Lake
Road/Mayfield and Kennedy Road/Mayfield Road SWM facilities as follows:

Heart Lake Facility:  Area=10.29 ha
Imperviousness = 45%

Kennedy Facility: Area=9.02 ha
Imperviousness = 58%

transforming catch basins into treatment devices
&
simplifying maintenance of SWM facilities



CB SHIELD INC.

Initial Sizing of the SWM Shields

SWM Shield sizing is based on treatment principles determined through ETV testing and verification
completed for the CB Shield. Accordingly, a first approximation at sizing any given SWM Shield
relates back to the average number of catch basins that would be found in a similar catchment
area. The approximate the number of catch basins in a residential catchment can be roughly
estimated using a ratio of 5 CB’s per hectare, which is typical for residential areas. This allows a
quick determination of treatment surface area as follows:

e SWM Shield Area (m?) = Area of CB Shield grate (m?) X 5 CB’s/ha X Total Site Area (ha)
e SWM Shield Area =0.36 m?/CB X 5 CB’s/ha X Total Site Area (ha)

In the case of the Heart Lake Facility the approximate the number of catch basins that would
typically be in a catchment area of this size can be determined as:

e 10.29ha X 5CB’s/ha = 51.5CB’s
With this translating to a cumulative treatment area approximation of:

e Heart Lake SWM Shield treatment area (m?) = 51.5 CB Shields X 0.36 m2/CB Shield
= 18.5 m?

This initial approximation allows a corresponding number of standard precast lengths to be
determined that would provide the required surface area. Each standard length of SWM Shield
grate is typically:

e 3.0mX 2.5m=7.5m?per section, with this calculation corresponding to the standard
concrete box section used most often - approximately 10 feet by 8 feet.

Calculating the approximate number of box sections required for the Heart Lake SWM Shield:
e 185m?2 / 7.5 m%/box section = 2.5 box sections

Given the economies of working with whole box sections and to also ensure some additional
conservativeness in design, rounding up to 3 whole box sections is warranted.

Similar calculations for the Kennedy Facility yields the same 3 whole sections as its preliminary size.
The total surface area associated with each SWM Shield is then calculated as: 3 X 7.5 = 22.5 m?

Detailed Sizing and Scaling Discussion

SWM shield predicted performance is based on a scaled version of the CB Shield’s removal
performance testing results as contained in CB Shield’s ETV Verified Performance Claim. The
scaling of performance data is made based on total treatment area of surface loading, which in this
case is the area of grate. The grate is in contact with permanent water in the sump below during
flow events, with sediment removed from the flow stream by gravity settling. Settled particles then
proceed further through the grate and into the sump where it is stored until the unit is maintained.

The SWM Shield is also expected to mimic performance of the CB Shield with respect to its anti-
scour properties. The similar grate type design combined with a greater depth of sump allows for

March 7, 2017 — Letter to J. lantomasi Page 2



CB SHIELD INC.

an expectation that scour will be limited from the SWM Shield even during extreme flow events.

The following chart outlines a flow vs. capture ratio in the proposed SWM Shield model that will be
implemented at both of the sites:

SWM Shield Design
Heart Lake Road and Kennedy Road
800% Predicted Capture Rates based on
scaled lab testing results for CB Shield -
700% % Capture vs. Flow Rate

@ SWM Shield scaled capture
60.0%

e | 0g. (SWM Shield scaled capture)

50.0% y=-0.117In{x) +0.9897

40.0%

PERCENT CAPTURE

30.0%

20.0%
10.0%

0.0%
0 100 200 300 400 500 600

FLOW (L/S)

Data points in the capture curve above are identical to those contained in the ETV Verified claim for
CB Shield except that the flow values have been increased by a factor of 62.5, which is the exact
factor of increase in the surface area of the proposed SWM Shield as compared with a standard

CB Shield.

It should be noted that the proposed SWM Shield has a sump depth that is only 4 times deeper
than that of the standard CB Shield (i.e. 2.4 m vs. 0.6 m depth). However, this difference in depth is
not predicted to affect performance other than affecting the cycle of maintenance which is
outlined later in this brief.

March 7, 2017 — Letter to J. lantomasi Page 3
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Predicted Performance

Each of the catchment areas was modelled in PCSWMM, using long term continuous rainfall data
from the Bloor Street meteorological station. From this, various flow rates were determined
corresponding to their average annual percentage of total volume of flow. This flow was then
matched against the corresponding removal rate for the SWM Shield, as determined through
scaling from a CB Shield ETV Verified testing data.

If required, the simple approach outlined above can be supplemented through more advanced
water quality modelling (within PCSWMM) of the catchments and the SWM Shield treatment
devices. Additional modeling would target better description of sediment transport characteristics
from the catchments and the associated variation with flows.

Our initial analyses for each of the two SWM Shields indicate similar predicted long term capture of
sediment in each unit, due to their similar catchment characteristics. Each unit’s predicted long
term capture is outlined in the charts below:

Heart Lake Road SWM Shield Predicted Performance
% Capture per
Average Annual Scaled Lab Cumulative
Flow (L/s) % of Flow Results Annual Capture

5 21 64% 14%

15 45 64% 15%

25 60 61% 9%

50 77 53% 9%
100 88 45% 5%
150 92 40% 2%
200 94 37% 1%
TOTAL: 55%

Kennedy Road SWM Shield Predicted Performance
% Capture per
Average Annual Scaled Lab Cumulative
Flow (L/s) % of Flow Results Annual Capture

5 20 64% 13%

15 43 64% 15%

25 57 61% 9%

50 74 53% 9%
100 87 45% 6%
150 92 40% 2%
200 94 37% 1%
TOTAL: 54%

March 7, 2017 — Letter to J. lantomasi Page 4
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Maintenance Cycle

Frequency of maintenance will be a function of total stormwater volume directed to each SWM
Shield, the loading within the stormwater, and the capture rate of the SWM Shield.

Total volume of stormwater and loading annually directed to each device (on average) is calculated
given:

e Approximately 792 mm of precipitation for City of Toronto

e Forimperviousness values of 45% and 58%, average precipitation to runoff is estimated at
50% and 60% respectively.

e Stormwater is assumed to contain 125 mg/L of total suspended solids.

e Sediment from stormwater is assumed to have a density of 1.23 kg/L (per MOECC)

Volume of Sediment Captured Calculations:
Heart Lake Road catchment:

e Sediment loading (kg/yr) = 10.29 ha X 792 mm X 50% runoff X 125 mg/L
e Sediment loading (kg/yr) = 5,094 kg/year

e Sediment capture = 5,094 kg/year X 55% capture rate = 2802 kg/year
e Sediment volume captured = 2802 kg/year / 1.23 kg/L = 2.3 m3/year

Kennedy Road catchment:

e Sediment loading (kg/yr) = 9.02 ha X 792 mm X 60% runoff X 125 mg/L
e Sediment loading (kg/yr) = 5,358 kg/year

e Sediment capture = 5,358 kg/year X 54% capture rate = 2893 kg/year
e Sediment volume = 2893 kg/year / 1.23 kg/L = 2.4 m3/year

A quick comparison with the MOECC 2003 Guideline document (Table 6.3 reproduced below)
indicates a higher predicted loading rate using Table 6.3:

Table 6.3: Annual Sediment Loadings

Catchment Annual Loading Wet Density Annual Loading
Imperviousness (kg/ha) (kg/m?) (m*/ha)
35% 770 1,230 0.6
55% 2,300 1,230 1.9
70% 3,495 1,230 2.8
85% 4,680 1,230 3.8
SWM Planning & Design Manual -6-13 - Operation, Maintenance and Monitoring

Heart Lake Road catchment using MOECC:

e Annual sediment loading (kg/yr) = 1,535 kg/ha X 10.29 ha = 15,795 kg/year
e Annual sediment captured = 15,795 kg/yr X 55% capture rate = 8,687 kg/year
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e Sediment volume captured = 8687 kg/yr / 1.23 kg/L = 7.0 m3/year
Kennedy Road catchment using MOECC:

e Annual sediment loading (kg/yr) = 2,539 kg/ha X 9.02 ha = 22,902 kg/year
e Annual sediment captured = 22,902 kg/yr X 54% capture rate = 12,367 kg/year
e Sediment volume captured = 12,367 kg/yr / 1.23 kg/L = 10.0 m3/year

Given the proposed SWM Shield configuration for both locations has a sediment holding capacity
(prior to maintenance requirement) of approximately 40 m3, corresponding to a depth of 1.8 m of
the total available sump of 2.4 m. Accordingly, each facility should be expected to be maintained
as follows:

e Heart Lake Road Facility maintained every 40m3 /7 m3/year = 5.7 years
e Kennedy Road Facility maintained every 40m?3 /10 m3/year = 4 years

Actual accumulation of sediment should be determined through an annual maintenance check. In
them interim, we would recommend consideration of the higher MOECC Table 6.3 based loadings.

Closure

Please note that we would be pleased to assist with pursuing approvals you may require from the
Ontario Ministry of Environment and Climate Change (MOECC), Toronto Region Conservation
Authority (TRCA) and others as may be required.

In summary, we are able to predict at least a 50% long term average removal of sediment from
runoff in both the Heart Lake Road and Kennedy Road SWM facilities given installation of suitably
sized SWM Shield units. Maintenance cycles for the SWM Shield will be approximately 4 to 6 years.

In closing, we would be happy to provide any further details required. Please feel free to contact
me at your convenience.

Thank you.

Yours very truly,
CB Shield Inc.

7 B

Stephen Braun, P.Eng.
Engineering Director
stephen.braun@cbshield.com
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SWM Shield Storm Water Quality System
DESIGN CRITERIA AND SPECIFICATIONS

Description
Water quality system located in a pond at the inlet which may replace sediment fore-bay. Sediment enters the box culvert

tank through slotted openings in the top slab.

General Design

SWM Shield systems are designed to capture sediment before it can enter the pond. At least 90% of all runoff will
pass over the entire slotted roof slab before entering the pond. At least 50% of the total suspended solids will be
captured by the SWM Shield in a standard design (based on ETV particle size distribution)

Sediment removal will be project specific and the design performance will be supplied by CB Shield staff.
Systems are precast concrete box culvert as per OPSS 1821.

SWM Shield is not designed for traffic loading due to a large number of slotted openings in the top slab. It has
walls on each side of the top slab to contain the water and keep vehicles off. If safety concerns exist, a grate may
be required to cover the entire top slab.

SWM Shield is installed on a minimum of 6 inches of 3% inch aggregate stone with a minimum soil bearing
capacity of 2,000 psf. This may vary depending on the pond bed stability and will be left to the engineer’s
discretion.

All joints of the SWM Shield system must be water tight so water does not leak in/out of the system during
cleaning or normal operation. It is therefore the contractor’s responsibility to add extra waterproofing in addition to
what is supplied by the SWM Shield manufacturer. There are a number of products on the market to achieve this.
The invert of the pipe out letting into the pond must be equal to or higher than the top of the SWM Shield system.
The SWM Shield is best designed when the top slab is 350mm higher than the pond level. If that is not possible
another option in the end of system design is available.

Upon request during the design process an oil baffle or sock may be included to treat dry weather spills.

Upon request and prior to project initiation, photo documentation of the system installation can be supplied.

INSPECTION AND MAINTENANCE REQUIREMENTS

The system is designed to be in the pond with an adjacent access road. The outside wall on top of the system will
be 900mm high. The inside wall which is open to the pond is 600mm high. This is to allow large storms to spill
over the inside wall directly into the pond when necessary.

The units will be accessible for inspection and cleaning through a manhole frame and cover every 2.5m. Units
should be cleaned when the average depth of sediment inside the system is 1800mm. (This for the standard 3000
x 2400mm size) We recommend yearly inspections until a pattern for sediment loading is established.

Systems can be cleaned by using a vacuum truck. A pressure water hose forcing all sediment to one end of the
system may also be helpful. The units may be entered by persons trained in confined space entry.

Water can be decanted from the SWM Shield tank directly into the pond, leaving only the sediment for the
vacuum truck to remove and dispose of.
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Stormwater Management Design Brief
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December 6, 2007
File: 602:10320

Attentio_'n: Mr. Davg Hallman
Dear Mr. Hallman:

Reference: Mayfield Road Development at Kennedy Road
Stormwater Management Design Brief
City of Br‘am[iton_,'Town of Caledon

The purpose of this design brief is to address the water quality and water quantity concerns
associated with the widening of Mayfield Road, in thie Region of Peel, as recommended by the
Environmental Assessment (EA) process and as described in the Environmental Study Report
(ESR) by Stantec Consuiting, November 2002. This brief has been prepared in support of the
proposed stormwater management facility located north of Mayfield Road near Kennedy Road.

The drainage area consists-of approximately 10.59 ha and includes the road right-of-way and
additional areas along Mayfield Road near the intersection of Mayfield Road and Kennedy -
Road, which drain to-the roadway. Drainage from lands external to the road right-of-way is
accepted at existing condition rates, however any future development within these areas will be
required to direct runoff to other areas or to provide their own water quality and water quantity
controls. Discharge from the study area flows into the provincially significant Heart Lake .
Wetland to the north. | | '

The following d'esig"n. brief outlines the stormwater management design and restilts for the
proposed development. '

Ex'.lstlng Conditions

The 10.59 ha area is relatively flat and located along Mayfield Road near Kennedy Road in the
City of Brampton. Mayfield Road and Kennedy Road are both two-lane roads that have been in
existence for many years. The surrounding area is predominantly agricultural with some
wetland areas north of Mayfield Road, and a combination of agricultural and residential land |
uses south of Mayfield Road. ‘
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Stantec

December 6, 2007
Mr. Dave Hallman
Page 2of 8

Reference: Mayfield Road Development at Kennedy Road
Stormwater Management Design Brief

The subject lands are moderaté!'y flat, w1th_,éll drainage entering the Heart Lake Wetland.

_ Borehole results, completed by Thurber Engineering Ltd., indicate that the native soil is

" comprised of a clayey siit glacial fill. The native sail Is overlain by granular fill along the

roadway, and by a layer-of peat in the wetlands. Peat also extends under the Mayfield Road
Kennedy Road intersection. '
Proposed Conditions™ )

The proposed development includes widening Mayfield Road, and adding appropriate tuming
lanes around the Mayfield and Kennedy Road intersection to accommodate increased fraffic.

The propOsed' catchment areas are generally grouped into areas with similar conditions (e.g.,
tand use, etc.) and drainage direction. The proposed drainage conditions for the 10.59 ha site
can be seen in Figure 1.0 and are summarized as follows:

» Catchment 110: Runoff from approximately 2.93 ha from Mayfield Road east of Kennedy
Road. The ultimate Mayfield Road cross-section (six lanes of traffic) and pedestrian
pathways have been assumed. "

) Gatchhent_120: Drainagé from approkimately 1.44 ha from Mayfield Road near Kenhedy

"Road. The ultimate. Mayfield Road cross-section including turning lanes (eight lanes of
traffic) and pedestrian pathiways have been assumed.

e Catchment 130; -Runoff from apprOximately_Z.O;é ha from agricultural areas to the ndrth and
west of the Mayfield and Kennedy- Road Intersection and the stormwater management
facility.

. o Catechment 140: Drainage from apprdximately 1.82 ha from Kennedy Road north and south

of Mayfield Road. The ultimate Kennedy Road cross-section including turning lanes (six
lanes of traffic) and pedestrian pathways have béen assumed. :

e Catchment 150: Drainage from the"remainin_g 2.35 ha from areas to the south and east of
Mayfield Road at Kennedy Road including agricultural areas and Kingfisher Park.

St‘ormwateﬁ-Ma‘hagement Design

In accordance with the approved design concept, the proposed SWM plan for the current
development includes a small constructed wetland to provide the water quality, water quantity,
and erosion control before discharging to the Heart Lake Wetland. The stormwater
management pond will be located north of the Mayfield Road and Kennedy Road intersection.

. All drainage from the roadways as well as the existing surrounding drainage areas will be
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Stantec

Dacember. 6, 2007
Mr. Dava Hallman

Page 3 of 8

Reference:

Mayfield Rogd ngélppment»at Konnbdy Road
Stormwater Management Design Brief '

directed to the stormwater management pond. Discharge from the pond will be a diffuse flow
- ratherthan-a direct channel, to minimize impacts on the wetland.

Based on the recommendations from the ESR, the stormwater management criteria applied in

the current design of the pond are.as follows:

o Water Quality Storage — provide suffi
to meet MOE “Enhanced” criteria (i.e., 8
identified in Table 3.2 of the MO
(March 2003)

E Stormwater Managemen

cient permanent pool and-extended detention volume
0% iong term suspended solids removal), as
t Planning and Design Manual,

« Erosion Control Storage — provide extended detention storage in the pond to detain the

runoff from a 4 hour-

included in Erosion Control storage.

e Water Quantity Control --
required at this location. However,
Authority staff confimed that propose

rates for all rainfall events up to and including the Regional Strom.

As a part of the SWM pond analysis,
(StormWater Management HYdrologic
Storm-events. Rainfall data was based on the 6
- Ontario. An average ground slope of 2% and a Soil Conservation Service CN num
umed. . Peak flow rates are summarized in Table 1. Detailed modeliing files are

included in Appendix A.

were ass

25 mm storm for a minimum of 24 hours. Water Quality storage is

43

according to the ESR, peak flow attenu'a_fion for flood control is not
discussion with Toronto and Region Conservation
d flows must be maintained at or below existing flow

peak flow values were calculated using SWMHYMO
MOdel) for the 25 mm (first flush) through Regional
-hour AES storm distributions for Toronto,
berof 75

. Table 1: Storm Event Data _
L Storm Event
25mm| 2year | 5year |10 year| 100 year Regional |
isting Peak Flaw-(m’/s) . 0.117 | 0253 | 0437 0575 | 1.074- | 1440 |
roposed Peak Flow (m%s) | 0,032 | 0044 | 0166 | 0303 . 0.802 1.431
ciive Pond Depth (m) | 045 | 067 082 | o088 | 1.01 1.14
aximum Pond Elevation (m) | 256.00 | 256.02 | 25637 | 256.43 | 256.56 | 256.69
Drawdown Time (hours) 489 | 53.3 562 | 554 | 557 55.8
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Mr. Dave Hallman
Page 4 of 8

Reforonce Mayfieid Road Devaelopment at Kennedy Road
Stormwater Management Design Brief

The design of the pond is illustrated on Drawing 36211-SW1 (Mayfield Road Reconstruction
_(Inder Heights Drive to Heart Lake Road) Storm Water Management — Kennedy Road Pond),
and proposes a constructed wetland configuration to provide enhanced water quality control,
with. a maximum ponding elevation of approximately 256.56 m under the 100-year Chicago
storm. A sediment forebay has been included in the design to allow for the centralized
collection of sediment for ease of removal. In addition to the permanent pool characteristics, the
pond will provide sufficient extended detention. storage to achieve a 38-hour drawdown of the
MOE water quality control volumes, and an approximately 49-hour detention time for the erosion

control volume.

The outlet from the constructed wetland pond will consist of a fully perforated 1500 mm
diameter riser in the northwest comer of the pond. Within the vertical riser, a 375 mm diameter
outlet pipe will be installed with two orifice holes. A 95 mm diameter orifice will provide the
necessary detention time for the water quality component of extended detention, with a 150 mm
diameter orifice providing the control for the erosion component of extended detention. The
outlet pipe discharges to a Ditch Inlet Catch Basin (DICB) near the Heart Lake Wetland. The
DICB then flows into a gabion basket, where low flows are free to upwell to the surface

(255.3 m), and discharge into the Heart Lake Wetland under diffuse, non-erosive conditions.
Higher flows are discharged directly from the DICB at an elevation of 255.55 m (the permanent
pooi elevation). Runoff.in excess of the extended detention volumes will be discharged via the
orifice structures and an overflow weir (256.30 m). Erosion protection is provided along the
overflow weir structure using a Maccaferri MacMai® N10 vegetated turf reinforcement mat.
The maximum weir velocity is 1.3 m/s dunng a 100-year Chicago storm, while the turf
reinforcement mat is designed for velocities up to 5 m/s. The outlet structure is detailed on.
Drawing 36211-SW1.

Table 2 lists the pond design characteristics. An average impervious coverage of 41% has
been calculated for the area tributary to the pond. For a wetland faorebay, it is recommended in
the MOE Stormwater Management Planning and Design Manual that the surface area of deeper
areas be less than 20% of the total permanent pool surface area. For the Mayfield and
Kennedy Road pond the forebay represents 28% of the surface area. This was deemed to be
acceptable because the permanent pool volume in the top 0.3 m of the pond area including the
forebay is 524 m®, which is greater than the required volume (503 m®). All design calculations
are provided in Appendix B. The underlying soil is sandy in nature and the SWM pond will be
lined with impermeable material in order to maintain the permanent pool.
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eference Mayfleld Road Development at Kennedy Road

Stormwater Management Design Brief

Table 2:. Pond Charactenstlcs B

e e e e Parameter S O Basm Characteristics
Total: Contnbuti ng Area 10.5%ha
Total Pércent Impervious 41 %

" | 'Pond Bottom Elevation 255.25 m
Permanent Pool Elevation 255.55 m
Pond Top Elévation 256.9 m
"High Water Level (100 Year Storm Event) 256.56m
Fresboard Provided Above High Water Level 0.34m
Quallty Control (Enhanced)

Unit Area Storgge Requirernent 88 m*/ha
Permanent Pool Volume Required (48 m°/ha) 503 m®
Permanent Pool Volume. Provided in Pond 718 m®
Permanent Pool Depth in Main Pond 03m.
Extended Detention Volume Required (40 m°/ha) 424m®
Extended Detention Volume Provided in Pond 435m°
"E’xtelridedfbetentioh. Time _ g 38 hrs
‘Erosion Control '
Erosion Control Volume Reqmred (maximum storage 1058 m®
volume during the 25 mm rainfall event)
‘Erosion Control Volume Provided in Pond 1902 m®
Erosion Control Detention Time 48.9 hrs
Forebay S -
_Length Requured .15 m
LenLProwded 40m
-Maximum'Sediment Accumulation Depth 0.5m
Cleanotit Frequency ‘ ~8 yrs
Suiface Area of Forebay Compared to Total Area 28%
Qutlet Details
Orifice #1 Diameter 95 mm
Orifice #1 Invert Elevation - 255.55 m
Orifice #2 Diameter 150 mm
Orifice #2 Invert Elevation 255.75 m
‘Overfiow Weir Width 3m
Overflow Weir Invert Elevation 256.30m
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Reference Mayfield Road. Development at Kennedy Road
Stormwater Management Deslgn Brief

Water Balance

" The study area flows into the provmcrally sngnrf icant Heart Lake Wetland. To ensure thatthe

wetland stays wet after the proposed development occurs, the runoff volume from the more
frequent modelled. events are examined and shown in Table:3. As expected, the volume of

surface water runoff tothe wetland mcreased under the proposed development condltions forall -

storm events.
Table 3: ChanLIn Runoff Volumes to Heart Lake Wetland
'Existing Proposed ‘ Increase in
- Storm Event . | Runoff Volume Runoff Volume Runoff Volume
: (m®) . _m) _(m’)
25 mm 612 1335 723
2 Year . 865 . 1697 833
5 Year 1501 2532 - 1031

Average annual water balance calculations, contained in Appendix B, show that the average -
annual runoff to the wetland will increase by approximately 22,000 m/year. Since the wetland
has an outlet under Mayf ield Road, which will be retained under proposed conditions, the
increase‘in runoff volume should not result in increased pondmg in the wetland since peak flows
are oontrolled to less than exlstmg condlttons

Malntenance Regort

Monltonng and mamtenanee actMtles are an |mportant partofa stormwater management plan
to-ensure that the des:gned features continue to operate as intended. Long term monitoring and
malntenanoe should involve annual inspections of the stormwater management facilities and

-downstréam-areas. The followmg section is intended to provide guidance for long term

maintenance of the stormwater management facility.
. A_nnual Inspections — during annual inspections, the following items should be recorded:
o Is the _re'g'ular' pond level above or below the permanent pool elévation (255.55m)?

o Damage to facility structures including headwalls, pipes, DICB, berms, maintenance
accesses, efc,

o Condition of vegetation
o) - Visual characteristics of ponded water in facility (i.e. oily sheen, colour, etc.)
o) Sediment depth and oil accumulation in wetland forebay



BT =1

-

—y __' _

i

1

—-—
T

c

Stantec

Decarnber 6, ZOOT
Mr. Dave Hallman

Page 7 of 8

Reference:

(o}

Mayfield Road Devalopment at Kennedy Road
Stormwater Management Design Brief

Erosion around outlet structure {overflow weir and gabion basket) or downstream

,,_,,,,,,a'reas, S, - L e PR . [, e

Annual Maintenance — tasks to be performed during, oras a result of, annual inépection_s

Clear blockages and repair damage to SWM facility structures including inlet and
outlet pipes, outlet risers, inlet manholes ‘

Clear accumulated debris from-‘sfohe jacket around riser. Any trash or debris

‘removed from around the SWM facility should be disposed of in a legal and

appropriate location

Inspect-and repaif erosion. Install slope reinforcement products or revegetate as
necessary

Sediment must be removed from the facility after a period of approximately 8 years.
Sediment should be removed from the forebays when sediment accumulation
reaches 254.5 mor when sediment depths reaCh 0.5 m. This will equate to a water
depth in the forebay of approximately 1.05 m if permanent pool elevations remain as

- designed.

Forebay Maintenance Guidelines

Gravity drainage of the pond is not possible because ground elevations in the
surrounding Heart Lake Wetland are similar to those within the pond. Draining of the
pond will be accomplished through pumping when maintenance s required. The
pond should be pumped out over.a 24 hour period in order to reduce peak flows to
the wetland . ' ‘ :

Removal and disposal of sediment from all facilities should be completed by a

qualified party and/or licensed contractor. - .

An annual loading rate of 1.0 m*/ha was assumed based on the average catchment
imperviousness of 41% and Table 6.3 of the MOE Stormwater Management '
Planning and Design Manual, (March 2003). Sediment accumulation should be
monitored-and clean-out frequency confirmed over an extended period to ensure that
sediment depths do not exceed 0.5 m. :

Liner Maintenance Guidelines

In the event that the liner fails, the recommended Bentofix repair scheme should be
‘implemented
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Reforence: Mayfield Road Development at Kennedy Road
Stormwater Management Design Brilef

Conclusions

" Based on the preceding report, the following conclusions can be made:

e The proposed stormwater management facility will provide sufficient storage and extended
detention control to achieve an Enhanced (formerly Level 1) level of water quality control
and erosion protection for the development lands.

« The pond outlet to the Heart Lake Wetland incorporates sufficient diffusive flow mechanisms
to ensure that erosion does not occur using a gabion basket.

« The proposed discharge rates from the pond are at or below existing flow rates.

e The volume of surface water runoff to the Heart Lake Wetland will increase under the
proposed development conditions.

The SWM facility at Mayfield and Kennedy Road is designed to provide controls where
applicable without manual manipulation and operate solely based on hydraulic principles. As
long as the facility is constructed as designed, the above maintenance procedures are followed
and repairs performed as necessary, their performance should be acceptabie.

We trust this report is sufficient to obtain approvais for a Stormwater Management Pond for the
proposed development. Should you have any questions or comments relating to this design,
please do not hesitate to contact the undersigned at your convenience.

Sincerely,

STANTEC CONSULTING LTD.

Jayson Innes, MASc., P.Eng.

Water Resources Engineer
Tel: (519) 585-7282
Fax: (519) 579-8664
jinnes@stantec.com

ks wiactve\s0210320designvepariitr_d02-07 '_H_swmbrlef_kennedy.doc
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Mayfield Road at Kennedy Road

Storm Drainage Plan

Project Number: 602-10320

B Ry s St Cncin

] - T T

L Exlstlng Proposed .
Description Area Ii'l'lpbtil lmperv. lmperv. lmporv
I - (ha) | (%) | (ha) {%) (ha)

.| Mayfield Road east of.Kennedy.Road. ... .| 030 1 20 | 006 62 | 049 |
Mayfield Road east of Kennedy. Road | o028 | 20 | 0.06 62 047
Mayﬁeru'ﬁo‘éd‘bas'foﬂéﬁnedy Road 1 029 20 | o006 | 62 0.18
Mayfield Road east of Kennedy Road _ 025 1. 20 | 0.05 | 62 0.16
Mayfieid Road east of Kennedy Road 025 | 20 | 005 | 62 ] 016 -
Mayfield Road: east of Kennady.Road, - 0.25 20 | 005 | 62 | 0.6
Mayfield Road east of Kennedy Road. 025 | 20 005 | 62 0.16
Mayfield Road east of Kennedy Road 026 | -20.. .} 005 62 | 016
Mayfiakl Road east of Kennedy Road 0.25 20 | 005 | 62 | 016
Agricultural land alogg Mayfield Road .} 0.20 o | o.| 0o 0

. Agricurtural ‘land along Mayfield. Road 10.04 0 0 ‘0 0
Agricul‘tural land ab&Mayﬁeld ‘Road 0.07 0 0 0 0
ﬂlcultural land. along Mayfield Road 0.15 0 0 0 0

: Agnculturai ‘land along Mayfield Road 0.1 0 0 0 0

- Suhcatchmant 110 'rotal 2.93 . 16 0.47 50 1.47
Méyﬁeid Rbad_na'a'r'ikannedy Road 1. 02 | 20 004 | 88 0.18
Mayfield Road near Kennedy Road- 0.18 20 0.04 88 | o016
Mayfield Road near Kennedy Road _ 0.45 20 | 0.09 88 0.40
Mayfield Road near Kennedy Road- - 0:08 | 20 001 | 88 0.03
Mayfield Road riear Kennedy Road 014" 20| 0.03 88 0.12
Mayfiekd Road near Kennedy Road 0.1 20 002 | o8 0.09
Mayfield Road near Kerninady Road 034 | 20 007 | 88 0.30"
‘Schatchment 120 Total 1.44 | 20 | o2ss | 88 | 4127
SWM fadllty N.of Mayﬂold fiekd and Kennedy.Road - 053 0. 0 35 0.19
Agricultural land W of Mayfield:and Kennedy Road 152 | 0 0. 0 0
Suhcatchment 130'l'otal - | 205 o 0. 9 | 619
K'enned'y Road S-of Mayfleld 0.54 20 0.11 75 0.41
Kennady Road S of Mayfield - 0.27 ., 20 | 0.05 75 0.20
Kennedy Road:S of Mayfleld o042 | 20 | o002 75 | 009
Kennedy Road S of Mayfield. 039 | 21 008 | 76 0.30
Kennedy Road N of Mayfield 0.5 20 0.10 75 0.38
|Subcatchment 140 Total 1.82 20 0,37 75 1.37
[Agricultural land SW of Mayfield and Kennedy Road | 1.12 0 0.00 0 0.00
Kingfisher Park 1.23 5 0.08 5 0.06
Subcatchment 150 Total ' 2.35 3 0.06 3 0.08
Catchment Tatal 10.59 11 1.19 41 4,38
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[Tp= .26:DT= 1.00) " * uny:ul.a #d East of mnuy Ra,
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1 " A + 01:130 2,05° °.13€ Mo date 1:52 27.61 nfa
'] o-ru--cc--'---‘qqcn SestsesatssvRatape & 04;140 1.82 145 No_t y date 2148 31.55 n/a
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[SLP=3.00:DT=

10i= 75.0]

B T T T R T Y L P [TZERD = .00 hra on ol
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[SLPw2 . 00:DT= 1;80)
[LO8Sa: 2 1C¥= 75.0)
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"~ §02-10320 Mayfieid Road at Kennedy SWM
Sediment Forebay Sizing Calcutations

Using MOE - SWMPD Manual Criteria (2003)

STORMWATER MANAGEMENT EACILITY |

.. _. Setthng___. . .. .
[ Diste satrQ vy T T T piA=itowratio g 222
j = 74 m Q, = peak SWM outfiow for water quality portion of £ zone-- - Q= __.__ 00074
v, = settiing valocity for 0.15 mm patticles (mis) V= 0.0003
3 Dllplrllo'n'l.cndﬁ} o _ ’
Dist = 8Q/dv @ = 10 yr max fnét flow (m’/s) a= . 0874
= 14.0 m d = depth of perm pool In forebay (m) d= 1
i vy = desired vel in forebay (m/8) V=" '_ 05
Valocity y = total depth of forabay from perm. pool (m) y == 1
Cv= QA b = bottom width (avg) of forebay (M) = 10
0.05 mis Q=10yrinlet flow {m¥s) Q= 0.874
A= 17

g ——
"

Therefore, Velocity Target Satisfled

.,,EYH e
/

A= cross-sectional area (m
Target velocity = 0.15

Vg = 015

C"' Cisanout Frequency ‘ ,
Table 6.3 MOE SWMPD Guldelines Agou = 099h1buﬂng Sewer Area (ha) Ao = 10.59
_ _ imp = Percent Impervious (%) lmp‘ = 41%
- cleanout = VOU(108d* Ay effic) , load = Sediment Loading (m/na) foact * 10
i - 83 years effic = Removal Efficiency (%) i s 80%
Targ = Cleanout Frequency Target (years) Tar.'_g')‘ a 7
o Vol = Sediment volume (m°) {0.5m depth) Veolk: 70
@ Surface Area Check
SAJSA, = 21.8% = Forebay Surface Area {m?) S 549
, SA,, = Total Permanent Pool Surface Area {m?) S gy = 1,972
;' Targ = Forebay size (as % of Permanent Pool Area) Taar(* 25%
B . 3 : :
Notes _
: 1. Tola! depth and cross-sectional area ara ‘worst-case’ values, representative of conditions just prioT t0 spdiment clean-out
2. Interpolated based on percent impervious
3. Voluma of bottom 0.5 m depth, the maximum sediment accumutation depth
6/12/07

H(rv-—_
|; g
L

- File: Mayfie!

d at Kennedy Road SWMF Design - june-07 xis



’ | " §02:10320 Mayfield Road at Kennedy

(~- : Water Balance and Infiltration Calcuilations
" Existing-Drainage Conditlons - T
Clayey Silt Tl 156 mvyr infiltration Rate - Pervious Aseas (1) Rolling to Hitly (~2%)
Moderatety Rooted Crops 543 mm/yr Evapotranspiration Rate - Pervicus Areas (3) “Cover
66 memiyr Pan Evaporation. Rate for Open Water Areas (4) Moderstaly Roated Crops
: ‘ o " Soils
Saridy Soil (ha)__ 1059 Impervious 11% Open Water (ha) 0 Clayey Silt Tii
_ _Total (ha) 1069 Impervious 11% Open Walsr (ha) 0 - '
Clayey Sit Ti! R L
840 mmiyr (2)
AB3 mmAyr (3) (ET(1-%IMP))
| ion : 341 mmiyr (1)- (NFIL*(-%IMP)
[ Jevaporation.(Open Water) . 0 mmAr {4) ‘
315 mmiyr (= Prociptation - Evaporation - Infitration - Evaporation)
7 Total Total
| Precipitation o _ $0.548 mlyr ©40.0 rmmyr
H Total Evapotransplration (existing). 51,178 m°lyr 4833 mmiyr
 [Total Existing infittration , 14,967 T _ 7433 mmiyr i |
i\] Tota) Evaporation {existing) "0 AT """ 0.0 mawyr
Total Runéff (existing) 33,401 myr 315.4 mmiyr
Proposed Dralnage Conditions
Topography
Clayey Silt Til 184 mmiyr Infilration Rate - Parvious Areas (1) _ _ . - RoMing to Hily (<2%)
Urban Lawns . 531 mmvyr Evapotranspiration Rate - Pervious Areas (3) =T Cover T
850 mm/yr Pan Evaparation Rata for Open Water Areas {4) Urban Lawns
Sofis
Sandy Sitt TH 10.59. im s 41% Water 0.2 Clayey SHtTil
“Totel (ha)  10.59 impervious  41% Open Water (ha) 02
B Clayey Silt Tilt
Pracipitation 940 mmiyr (2)
Evapotranspiration 307 mmiyr (3) {ET(1-%IMP))
. Infittration 95 °  mmhyr(5) (NFILY(1-%IMP)
Evaporation - 12 mmiyr {4) '
] Runaft 526 mmlyr (= Prachitation - Evaporation - infitration - Evaporation)
: Precipiation 99,548 mfyr 940.0 mmiyr
J! v otal Evapotranspiration (post) 32,551 mfyr 307.4 memAT
bl . Jrotal Infittration (post) 10,028 m’hyr 94.7 mmiye
v Total Evaporation (post) ‘ 1,300 fHyr 12,3 mmiyr
) Tolal Runoft {post) ;- 55,088 moiyr 5258 mmiyt
ﬂ] Intiitration Post Development s 10,029 m’ 94.7 mmiyr
Total infiltration Deficit: 4,938 m*yr 47 mmiyr
Total Runoff Surplus: 22,268 m'lyr 210.3 mméyr
(1) Infiitration rale based on MOE SWMPP Manual (2003), Tabie 3.1 Hydrologic Cycle Components, prorated 1o kocal precipiation
(2) Precipitation based on average annual precipitation for Toronto, Cntario
()] Evapoiranspiration values based on MOE SWMPP Manuat {2003), Table 3.1 Hydrologic Cycle Camponents, prorated to iocal precipitation
(4) Open water avaporation (850 mm/yr) based on Envionment Ganada Calculated Lake Evaporation Data, 1951-1960 (Ontario Ciimate Centre}
(5) Post development infiltration estimate based MOE SWMPP Manual {2003) - Table 3.1, prorated to local precipitation and impervicusness

Stantec Consulting Ltd.

Water Balance_kennedy-107-07.xs
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Memo

Stantec

To: Dave Hallman From: Grant Whitehead
Kitchener Office Kitchener Office
File: 60210320 Date: December 20, 2007

Reference: Mayfield Road/Kennedy Road SWM Pond
Heart Lake Wetland Complex, Groundwater Level Monitoring

in July 2008, Stantec installed a drive-point piezometer within the Provincially
Significant Wetland (PSW) located to the north and east of the proposed stormwater
management (SWWM) facility near the intersection of Mayfield Road and Kennedy Road
(Figure 1). This wetland area is part of the greater Heart Lake Wetland Complex and
the purpose of the piezometer installation was to establish a baseline in seasonal
groundwater levei fluctuations within the PSW prior to the construction of the SWM
facility. Subsequently, these baseline data will be compared to post-development water
ievel fluctuations within the PSW, which will then be used to evaluate whether the form
and function of the wetland would be notably impacted as a result of the SWM facility
operation.

The installed drive-point piezometer consists of a 19 mm diameter, 0.42 m long steel
screen that is connected to a series of 25 mm diameter steel risers. The piezometer
was inserted into the PSW using manual driving techniques and then developed to
remove fine-grained material from around the screened interval in order to obtain
groundwater levels representative of subsurface conditions. Groundwater level
fluctuations within DP1-06 were recorded using a Solinst® LT Levelogger®, which was _
programmed to record water level measurements at 15-minute intervals. Manual water
level measurements were also collected using a battery operated probe and calibrated
tape to compliment the Levelogger data. Manual water depths were recorded in meters
below the top of the well casing. Monitoring of groundwater level fluctuations in the
PSW occurred from July to November, 2006, and from May to October, 2007.
Monitoring was not performed during months typically characterized by sub-zero
temperatures, given that the freezing of the water column within piezometer pipes have
been documented to damage water level recording equipment such as Leveloggers.
The results of this groundwater level monitoring are presented in Figure 2.

Water levels in DP1-06 experienced an overall increase of approximately 1.5 m
throughout the 2006 monitoring period, with water levels increasing steadily from an
elevation of 253.68 m AMSL in July to 255.15 m AMSL in November (Figure 2). Total
precipitation recorded over this monitoring period was 443 mm, which was obtained
from the Sandhill Climate Station (CS) located approximately 10 km to the north of
subject area. In comparison, the 30-year average for total precipitation over this same
period is 315 mm. Consequently, these data suggested that this obser